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PREFACE TO THE FIRST EDITION 


Behold 0 Lord for I am m distress my bowels are troubled 
Lamentations, i, 20 
Mj liver is poured upon the earth 

lamentations, 11 11 

Durino tlio last thirty years it has become moro generally 
recogm/td that many forms of disease of the bow els exist and are 
caused by entirely different agents although the outward signs 
and symptoms may closely resemblo one another 

Many of the organisms responsible liav c now, been classified and 
studied extensiv oly their life histones liav e been worl ed out and 
thcripcutic agents which act directly upon them discovered The 
present is therefore an opportune occasion to digest and review 
the e\i ting 1 now ledge on the dysenteric diseases and to assess in 
some meisuro the value of the different forms of treatment which 
have been elaborated 

It is felt that there is a real need for a comprehensive account 
of the dy 'entenes the v anons forms of colitis spruo helminthic 
thseis s and the difftrent dnrrhfcas winch form such a complex 
assembly in general and consulting practice In addition to 
dysenteries there arc many affections of the colon— the various 
and enigmatic vl forms of colitis by no means peculiar to warm 
countries — which bull largely m practice and upon winch a great 
deal of more accurate information is much to be desired 
It is with the aim of stimulating research upon these unsolved 
problems and with the idea of utilizing the coiu[ train e method of 
study— < comparing the known with the unknown — that tins work 
Ins been taken m hand Much of the information winch is made 
available in this bool exists already widely scattered throughout 
the literature ' 

The differential diagnosis of the various forms of colitis from tho 
better known forms of dysentery is one winch confronts the 
iractitioner in tho tropics almost daily but it is necessary to 
state that this book, although it embraces a number of conditions 
which are generally regarde 1 as tropical has not been under 
taken solely from that specialized viewpoint rather Las it been 
written from the standpoint of general medicine In hardly any 

VI 
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other branch oi the medical art are the niceties of differential 
diagnosis so important. It is, for instance, a gross error to diagnose 
and treat acute bacillary dysentery, or acute colitis, as intestinal 
amcebiasis, and therefore to inject large doses of emetine — a 
particularly toxic drug. 

Having been engaged more or less continuously for over 
thirty years in the study of this subject from the bacteriological, 
pathological and clinical aspects, I have drawn largely from my 
own records ; indeed I have endeavoured to make this book the 
outcome of a life's study. As an example, the numbers of cases 
studied at the Hospital for Tropical Diseases in the preparation 
of the clinical section of this work are as follows 


Chronic bacillary dysentery 

107 


Amtcbic dysentery (definite! v diagnosed) 

535 


Sprue 

423 

(males 265, 

Ulcerative colitis 

42 

females 158) 

Polypus 

14 

. Polyposis 

4 


Mucous colitis 

11G 


Intestinal tuberculosis 

13 


Intestinal billinrziasis 

15 


Gall-bladder diseases 

30 


Duodenal ulcer 

40 


Appendicitis 

73 


Diverticulitis 

17 


Gastric ulcer 

12 



The more technical aspects, the zoological description of the 
intestinal protozoa and bacteria, the methods employed in their 
cultivation and recognition, and various other details are gathered 
together in the form of an appendix, in the compilation of which I 
have received the loyal co-operation of my friend and Technical 
Assistant, Mr. TV. J. Muggleton, with whom I have been closely 
associated for the past twenty-eight yeais. 

My best thanks are also due to Drs. W. E. Cooke, F.It.C.S.I., 
and. .1. N. Stra.u&H, for many kindly suggestions in thft 

preparation of this work. 

Philip Manson-Bahk. 


149, Harley Street, 
London, W.1. 
January, 1939. 



PREFACE TO THE SECOND EDITION 

Sincp the publication of thij* -work throe year* ago serious and 
ntal events have taken placo which have disturbed and too often 
barbarously checked the ordered progress of scientific thought and 
worl .Though the horrors of mechanised warfare have changed 
the tenets and habits of men they have m no way altered the 
inherent nature of pathogenic organisms and the ravages of 
disease Theso remain as ever, inevitable accompaniments of 
w ir and a menace to maul ind so that it is only reasonable to 
expect tint dysenteric conditions will pliy as groat a part in the 
outcome of tins world conflict ns they did m the similar catastrophe 
a quarter of a century ago 

As I have been actively engaged in the investigation and 
treatment of the dvsentines since 1909 it full to my lot to benefit 
by on unexampled expenenco of these diseases in the "Middle Tast 
during the whole period of the last war The results of these 
laboratory investigations and their clinical application in times 
of war and peace set forth in the-o pages were prefaced by 
special researches undertnl en on dysentery and sprue m Tip and 
Ceylon during the yeirs 1909 1918 

Though no vital alterations have been made m the general 
arrangement of the book mention is made of the many unprovo 
ments effected in treatment especially the introduction of 
sulphjguaiudino in bacillary dysenterv In view of the recent 
new bgbt on the irtiology of the sprue syndrome and the relation 
ship of this interesting symptom complex to the steatorrliceas and 
fat absorption a new chapter on pellagra lm»> been inserted, a 
better understanding of the complexities of tins nutritional 
disorder having shed much light upon the group of diseases with 
which it his many aspects m common 

TIjp demand for this second edition has been evoled by the 
present cataclysm as well as by the necessity of including many 
advances m retiology diagnosis and treatment which m the 
interval have become available It is hoped that, by their timely 
publication in an easily assimilable form the \ olutne may become 
helpful to all in the armed forces or medical serv ices at home or 
abroad who may be called upon to treat the many varied and 
puzzling phases of the dysenteric disorders With this end m 
view I have tried by every means m my power to male this 
ivjvrsiun as cwmpVie as possible In so doing 1 'nave been 
encmraged by the generous reception afforded by the profession 
to the first edition of the vv orl 

Philip Mansox Bahk 

149 Harley Street \\ 1 

February 1912 vui 
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INTRODUCTION 


Bv J Joknstov Abraham, CBE,DSO,rRCS 
» Author of “ The Surgeon's Leg," etc 

This is a book that needed to be written, and tho wonder is tint 
such a work had not been attempted before Probably the 
reason is that it required an experience both of European and 
tropical diseases of the alimentary tract such as few possess, 
coupled with an industry in collecting and tabulating what has 
been written on the subject in scattered papers in sev eral languages 
that would daunt all but tho most intrepid Dr Hanson Bahr 
possesses both tho experience and the courage to tackle this task 
Ho has done so m the book before us, and the profession accor- 
dingly owes lum a debt of gratitude 
The history of tho differentiation of the djsentenes is an 
important one The dysentery amoeba was discovered by Losch 
m 1875 , and tho djsenterj bacillus by Shiga in 1898 This 
time-lag has been unfortunate, since it has produced a general 
belief in the minds of many that all djscntencs in the tropics must 
be amabic, while it is Btill not fully recognized that bacillarj 
dysentery is of tho two tho more widespread and important 
This was especially so in the Great War It was bacillary 
dysentery and not the Turk that drove us out of Gallipoli With 
proper precautions wo should never have had an epidemic of 
dysentery there, for the disease is a fly-borne one, as Manson-Bahr 
proved in Fiji in 1911 To make things worse, the outbreak in 
Gallipoli was treated as amoebic dysenterj , with disastrous results, 
many lives being lost through this diagnostic blunder It is a 
distressing thought upon which one does not care to dw'ell 
Luckily, by the time the remnants of the troops came back to 
Egypt, the mistake had been discovered, and throughout the 
Sinai campaign the elaborate precautions taken to prevent fly 
breeding protected the great base camps from any further out- 
break This was a very remarkable feat when one considers that 
at Kantara on the Suez Canal there were one hundred and twenty 
thousand men with no sanitation except field latrines, and that 
Bnti3b, Colonial, Indian and European troops were all camping 


an 
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alongside one another None tho Ics3, the military mind still clung 
to the idea that amcohic dysentery would bo found endemic in 
Indian troops, and all sorts of absurd regulations were made about 
hospital trams and every difficult} put m the way of transporting 
troops through Italy to tho Western fiont 

A knowledge of tho dy bentones is of increasingly groat diagnostic 
importance to all prvctitioncrs of medicine both at homo and in 
tho tropics Tor as tho time distance between countries decreases 
and people travel more and more the risk of infection mathe 
inatically increases and wo may expect to see more and more 
diseases once confined to the tropics, in every day practice 
in Europe 

There is how cm r no hlehhood of amoebic dysentery ever 
becoming endemic in tho British Isles owing to the excellence of 
our sanitary arrangements but a knowledge of tho dysenteries is 
essential if one is to understand tho extent and treatment of 
colitis enteritis and other similar abdominal diseases, and the 
wonders that con ho done bv the proper utilisation of the modern 
drugs now at our disposal should be familiar to all 

Dr Manson Balir s treatise is a raino of information on these 
subjects 
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CHAPTER I 

METHOD OF PROCEDURE IN INVESTIGATING A CASE 
OF DIARRHfEA OR DYSENTERY 

In the complete investigation of the canoes of acute and chronic 
diarrhcea and the many diverse conditions which border upon dysenteric 
disorders, it is necessary to bnng into play moat of the resources at 
the disposal of the modem physician , elucidation of a case, therefore, 
requires an extensive knowledge of medicine m general 
In Table I will be found a list of the known causes of diarrhcea in 
adults and children, hut to describe all these tn exienso would entail 
the compilation of a complete medical textbook This is far from being 
the object of the table, which designed as a means of com eying to 
practitioner and student the wide range of the subject, and of suggesting 
details to which his special attention should bo directed In Table II 
are classified the different steps, in due order, which should be under 
taken in the investigation of a patient suffering from diarrhcea or 
dysentery 

The special diseases with which this book deals are those which in 
some form or other, fall mto the dysenteric syndrome, and these 
demand special laboratory methods to establish a diagnosis The 
main interest of tho book centres round the subject of the dysenteries 
and colitis, arid within it diagnosis and treatment are handled at some 
length with the idea of assisting the specialist, practitioner and student 
to obtain an insight into an admittedly complex subject 

Table I 

Classification of the Causes of Diarrhcea 

IN ADULTS 

Primary diarrhcea 

Diet 

Constipation 

Changes of climate, or weather 

Imtant3 taken with food — mushrooms, mercury, arsenic or ptomaine 
poisoning 

Alterations of intestinal secretion or absorption 

Acute and chronic dyspepsia (gastrogenous), pancreatogenous 
dsanbaa, cholecystitis 

Idiopathic steatonhcca (coeliac disease), non tropical and tropical 
Bpruc, hill diarrhoea 

Nervous diarrhcea 
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Sxcondary tharrhaa Infective conditions 

Typhoid and paratyphoid fevers (Salmonella group) 

Bacillary dy sent cry — -Shiga, Schmitz, Ilcviicr and Sonne infections 
Cholera 

Gartner and Aertry the infi ctums 

A nia bui sis ind am cubic dysentery, balantidiasis, giardiasis, flagellate 
diarrhcca coccidiosi*. malarial dysentery, leishmanial dysentery 
•trichinosis, bdhareiasis, faenolojwis, heterophj es and other worm 
infections 
General infections 

J'ndocnrditis, scpticamia and pulmonary tuberculosis 
Discuses o / intestine* 

Carcinoma 

Tuberculosis 

Syphilis 

Actinomycosis 

Diverticulitis 

Chronic cicatrizing enteritis (Crohn’s disease) 

Peritonitis 
Appendicitis 
Hemorrhoids 
Blood d mates 

Henoch’s and other forms of purpura 
Chronic circulatory disturbance 
I’ortal congestion 
Cirrhosis of the liver 
Chronic heart and lung disease 
Toxic 

Hyperthyroidism (thyrotoxicosis) 

Chrome alcoholism 
Uriemia 

Lardaccous disease 
Amlamtnont 

TeUigra and prepc\l»gn>U3 conditions 
Special types of diarrhcca 
Ulcerative cohtis 
Mu eo membranous colitis 
Polyposis 
Polypus 

Stercoral ulceration 
Foreign body in rectnm 
IV CintDREV 

Diarrhoea, and vomiting (summer diarrhcca) 

Simple diarrhcca from chdls and errors in diet 
Acute gastro enteritis summer diarrhma bscillarv dnentery — Shiga i 
Plesner, or Sonne infettion 
Amccbie dysentery 
Cccliac disease 
Intussusception 
Polypus 
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TaBIE II 

Method of Procmiurl in tiif Investigation of a Patient Sffiebino 
i ROM DlAHniKEi* 

1. History. 

Features in history indicating possible causes 

Sharpness of onset or chromcity * 

- Dietetic habits 

Previous residence in the tropics noting particular!! geographical 
distribution of intestinal disease 

Liability to chills < 

2. * General Examination • — Paving special attention to — 

(a) Sim Petechia? (septic endocarditis) 

Texture (endocrine disease) 

Pigmentation (kala azar, Addison s disease, arsenic, etc ) 

(b) Neel Thyroid (hyper or hypothyroidism) 

(c) Lungs Tuberculosis, compression signs as m amoebic abscess of 
liver, pulmonary abscess 

(d) Cardio vascular Congestion septic endocarditis 

(e) Tongu» Sprue, pellagra, idiopathic steatorrhera, sy philis, gastro 
gerous diarrhoea 

{/) Central A ervout System Lesions causing incontinence — e g tabes, 
etc 

(y) Glands Inguinal bubo If suggestive Frei Hoffmann test in 
lymphogranuloma, leukieraia 

(A) Abdomen Palpation 

Masses — carcinoma of colon, diverticulitis, bilharziasis amcebiasis, 

tuberculoma, actinomycosis, intussusception 

Doughy (tuberculosis)— -sprue or steatorrhcea 

Enlarged spleen or liver — cirrhosis carcuioma, malaria, Ltukamua, 

etc 

3. Digital rectal examination 

Carcinoma, piles stricture , velvety feel of ulcerative colitis, 
chronic rectal amccbic ulcer , stricture of lymphogranuloma 

Fa;cal impaction 

4. Stool examination — (3 stools should be examined if possible) 

(а) Naked-eye appearance — Dysenteries, sprue (If suggestive — then 
fat analysis, occult blood, test meal, glucose curves ) 

(б) Helminth eggs Bilharzia, ancylostoma, falseiolopsis, heterophyes, 
etc 

(c) Protozoa Ammba?, balantidium, giardia, coceidium, etc 

(d) Charcot Leyden crystals 

5. Blood examination. 

Count — sprue anccmis 

Parasites —malaria 

Serum agglutination — against dysenteries and the Salmonella group 

Leucocyte count and differential count of value in amcebiasis and 
tuberculosis FosmophiUa tn trichinosis bilharziasi", etc 

* This is to be considered as a mere outline containing points which a practitioner 
Should bear in ttund on approaching % case 
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6. Urine. — Cast* itc — anemia (If auggmtivi, blixxi urea ) l’or 

phynnuna in pellagra aiul sprue 

7. Wassermann, — Tabes Rectal stricture 

8. Sigmoidoscopy. — Numerous lesions diagnosed thereby — dyaen 

% ten eg, carcinoma polypus and polyposis, ulcerative colitis, etc 

9. Barium enema — Growths, colitis of different kinds 

10 Barium meal — Appendicitis, diverticulitis stenosis stricture, 
tumour, regional ileitis (Crohn’s disease) 

There are dvsentenform diseases in which the clinical picture is so 
striking that they may almost he diagnosed at Bight , there are others 
in which prolonged laboratory investigations must he undertaken before 
an exact diagnosis is possible 

In many instances, from the actual physical examination and appear 
ances of the patient no positive information can bo elicited This is 
often the c&so m amcebiasis and in the milder forms of bacillary 
dysentery Special attention must be paid to the prescnco or absence 
of wasting and to the general appearance of the abdomen, whether 
sunken navicular, swollen or turgid 

Other important points m the examination of the abdomen are the 
presence or absence of meteonsm, areas of tenderness discovered on 
deep pressure, a sensation of spasticity of the colon, or actual 
thickening of its walls The size and consistency of the liver discovered 
by deep percussion or palpation are important, as is also discomfort 
directed towards the gall bladder The colouring and general features 
of the complexion and texture of the skin must also be noted 

After the physical examination of the patient comes the positive 
information derived by proctoscopy or sigmoidoscopy, by which means 
a view of the mucous membrane may be obtained At the same 
time the all important microscopical examination of the freees must 
be undertaken — an extensive and specialized subject — the presence 
or absence of inflammatory cells and blood and the character 
of the non digested contents being duly noted The search for in 
testinal protozoa or the egg3 of helminths should be earned out with a 
comparatively low power lens (i e f) before proceeding to the more 
elaborate bacteriological culture of the stools 

Finally, with a due sense of proportion as to the value of information 
thus obtained, the radioscopic examination of the bowel should be 
conducted Probably much more accurate knowledge is vouchsafed 
by a banumeuewm, in studying the outline of the colon mo\ ements and 
texture than from a barium meal, and here the newer methods of air 
inflation with measured doses constitute a more v aluable aid than the 
older measures of mass infiltration 

Biochemical methods may have to be invoked The fractional test 
meal, v an den Bergh reaction of the serum, and the sugar tolerance 
tests have each their appropriate place 
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Thus ia the full elucidation of a case of dysenteric disease, or of 
chronic diarrhoea, nearly all the ancillanes of medical practice may 
be called upon m their appropriate sphefe Many of these methods 
are not readily av ailable to the general physician, and therefore ev ery 
effort is made in this book to guide him m the simpler means of 
investigation which actually still remain of most value, and winch 
are always at his command 



CHAPTER II 


THE EXAMINATION OF THE BOWEL WITH SPECIAL 
REFERENCE TO SIGMOIDOSCOPY 

With tho great majority of patients it becomes necessary to undertake 
a local examination of tbe bowel This is especially the case when 
complaint is mado of symptoms referable to tlio rectal canal, and even 
in caeca of genuine dysentery It should always be done unless the 
diagnosis has been rendered absolutely certain by tho recognition of 
the causative parasite in the stools It cannot too strongly bo empha 
med that grftxc wawtubea arft bound to occur vvsdew o. loco.1 inspection 
of the bowel itself is made, and it is obvious that bj no other means 
can malignant growths in thur enrly stage bt recognized and dealt with 
adequately The patient may «eeh advice soh Iy on account of piles 
but the external appearance of liTmorthoids may be only a warning sign 
of a moro severo pathological lesion higher up tbe intestinal tract 

There are «ev eral methods of examining the bowel lor the 
diagnosis of hemorrhoids anal fissures, and fistula the local examina 
tion of the rectum with a suitable proctoscope is sufficient, but for any 
moro extensive investigation a sigmoidoscope is necessary Digital 
examination of the rectum should never bo neglected This is roost 
important from the v lewpoint of the practitioner * 

Important Points in vnr Sujioiml Anatoms of the 
Anus and Rectal Canal 

ETC Milligan and 0 N Morgan in their study of the surgical 
anatomy of the anal canal, have laid stress on the fact that the various 
musculatures of the bowel can and should bo palpated and recognized 
Tbe external sphincter of tho anus is a trilaminar muscle which 
with the puborectalis portion of tbe levator am forms a strong 
muscular Cylinder encircling tbe longitudinal muscle, the internal 
sphincter am and tbe anal canal The three layers are named, from 
hfcbiw upwards, t, tfea sphio/iter uw. eubamaa mb£uAiw?/yxi. , *1 the 
sphincter am externns superficial^ S the sphincter ani exttrmis 
profundus Tbe brat and third, portions are annular muscles not 
attached to the coccyx , the second portion is elliptical and is attached 
to tbe coctj x The second and third parts encircle the longitudinal 
muscle and the infernal sphincter am 
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The levator am mu«cleitself may also be divided into three portions — 

1 The ihococcygeus, arising from the ischial spme and from the 
posterior part of the white line It is inserted into the coccyx'nnd the 
ano coccjgeal jraph£ It is usually only represented by fibrous tissue 
and may be regarded as a degenerating muscle whose primary function 
— flexion of the tail — has been lost 

2 The pubococajgcus, which arises from the back of the os pubis and 
from the anterior part of the obturator fascia , the fibres are directed 
backwards horizontally along the rectum at a higher lei el than the 
pnborectahs 

8 The puborectahs arises from the back of the symphysis pubis and 
forms the upper part of the triangular ligament Irorn this origin the 
fibres pass backwards and also downwards around the lower and lateral 
aspect of the rectum, meeting with fibres from the opposite side behind 
the anal canal, so forming a powerful loop which slings the ano rectal 
junction to the symphysis 

The longitudinal muscle of the anal canal is a prolongation of the 
e\tema! muscular coat of the rectum surrounding the anal canal At 
the upper end of this canal jt at once becomes fibromuscular, blending 
in its posterior half with the puborectahs and m its anterior half with 
the external sphincter am profundus, and there takes its shape in the 
formation of the ano rectal nng 

The sphincter am cxternus subcutancus is easily palpated and recog 
nized in its whole extent as a round or elliptical band situated at the 
verge of the anus immediately under the skin It is about one quarter 
of an inch in thickness, and at its upper and inner edge there is en 
circling the canal, a well marked depression, one quarter to an eighth 
of an inch wide, called the anal intermuscular septum This separates 
the muscle from the more easily recognized lower and rounded edge 
of the internal sphincter which itself reaches to within a quarter of 
an inch of the anal margin The sphincter am oxtemus subcutaneus 
is the only portion of the external sphincter which is subcutaneous and 
is directly palpable throughout The lower border of the internal 
sphincter can be palpated as the rounded upper boundary of the inter 
muscular septum encircling the anal canal It extends below the 
muco cutaneous junction to within a quarter of an inch or the anal 
margin 

The ano rectal ring is situated at the junction of the anal canal and 
rectum It is found to be a composite fibromuscular band composed 
of the upper portion of (a) the internal sphincter , (b) the longitudinal 
muscle , (c) the puborectahs , and (4 the external sphincter am 
profundus muscles It should be possible, by withdrawing and inserting 
the palpating finger with pressure at this point to identify this ring 
with precision The posterior half of the nng is more easily defined 
because of tbe prominent string like fibres of the puborectahs portions 
of tbe levator am The puborectahs, if followed forwards and upwards 
from behind with the rectal palpating finger, can be traced lea\mg the 
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ano rectal nng on each side of the anal canal to bo inserted into the 
posterior surface of the pubic bones near the symphysis pubis 

The sphincter am interims can only bo recognized apart from other 
sphincter muscles at its lower edge near the ami margin It lies 
immediately under tho mucosa and is palpated along almost the whole 
length of the anal canal On withdrawing a long tubular rectal specu 
lum from the distended rectum to the anal canal, the ano rectal nng con 
tracts as the end .of the speculum reaches the junction, and a narrow 
nng of mucous membrane appears Tho highest portion of the 
internal Inemorrhotdal plexus lies just above tho ano rectal ring 

Examination of tub Rectum 

Special preparation of the patient is not necessary for the local 
inspection of the rectum, as this viscus is usually empty , if fasces are 
present, it suffices to have them removed by a simple enema 

The posture most generally adopted for the examination of tho 
patient is the left latetal The buttocks are raised at the edge of 
tho couch with tho left elbow or arm placed behind the head the 
chest resting flat upon the couch and the knees well drawn up Some- 
times it is advantageous to place a sandbag under the left hip Tins 
left lateral position is the most comfortable and least embarrassing 
when it is necessary to examine patients in the consulting room Should 
the patient be very stout or particularly muscular, the adoption of 
the knee elbow position usually makes examination much e««ier 
Before inserting any instrument, the external parts must be carefully 
examined, the condition of the elan noted, and search made for orifices 
of fistula The anal margins should then be gently separated with the 
fingers to ascertain if any fissure is present, and digital examination 
continued with the first finger suitably lubricated Vaseline is, as 
a general rule, more satisfactory than glycerin which is apt to cause 
pain The examining finger, covered by a thin finger stall, will cause 
the minimum amount of pain and discomfort when carefully introduced 
The front of the finger should be pressed towards the lateral wall of 
the anus, and then slowly inserted, so that lesions within the last $ in 
of the bowel and any excrescences or indurations may be felt Subse 
quentlv, tho finger is passed up as far as possible to ascertain whether 
any farther abnormality be present It 13 necessary to note that 
internal piles usually cannot be felt, nor their extent estimated by 
means of digital examination Many mistakes are made by a too rigid 
insistence that this can be done 

Local examination of the rectum and splnnctenc region can be nmle 
by means of the anal speculum or endoscope Lockhart Mummery 
uses a fenestrated speculum which is said to be the most satisfactoiy 
for tho examination of fistulas Tins should not be rotated in order to 
examine a further portion of the anal canal, but should be withdrawn 
and re introduced Another form of speculum is that known as the 



EXAMINATION OF THE BOWEL 9 

modification o! Kelly's short rectal tube It should be wanned, -well 
lubncnted and gently introduced until the extremity has passed the 
sphincters The obturator is then removed and, by means of a good 
head lamp, an excellent view of tho rectum can be obtained and, on slow 
withdrawal, an equally good \ tew of the anal canal This is the hest 
method for estimating the size and position of internal piles For a more 
txterme examination, the sigmoidoscope is necessary 


Examination with the Sigmoidoscope 

Indications for sigmoidoscopy may be summarized as follows — 

1 Complaint of rectal pain, tenesmus, chrome diarrhoea, muco 

purulent or blood stained stools 

2 Haemorrhage from the anus not attributable to haemorrhoids 

3 Constipation alternating with false diarrhoea 

4 Chronic diarrhoea not yielding to medicinal measures 

5 Blockage of the bowel duo to some obscure condition 

The rare contra indications to sigmoidoscopy are acute inflammations 
of tho rectum, such as occur in acute bacillary dysentery, i ery acute 
ulcerative colitis, and conditions in which there may be acute inflararaa 
tion of the peritoneum Age and cachexia are also contra indications 
To very nervous and hvstencal people, and % ery sensitive women, a 
general amesthetic may have to be given 

It is generally recognized that in practised bands accidents are very 
-are indeed and R Bensaude, the well known author of monographs 
on this subject, records that none have happened in his experience 
Instruments — Many patterns of sigmoidoscope are now m use, but 
the one moat commonly employed in English practice is Lockhart- 
Mummery’s modification of the Strauss sigmoidoscope This instru 
ment is 30 cm long and consists of a tube which is closed posteriorly 
by a glass detachable window At the posterior end there is a short tube 
to which inflation bellows can be attached, and some forms of instru 
meats are provided with a handle The illumination is obtained by 
means of ft email electnc bulb on a metal stalk, or holder, which, when 
m position is situated one inch from the anterior end of the instrument 
By an ingenious arrangement the lamp may easily be removed 
for cleansing 

In order to insert the instrument with comfort, an obturator is 
provided, which is removed directly the muscular region of the sphincters 
is passed The lamp is then introduced, tho eye piece adjusted, and 
the further passage of the instrument controlled by sight A smaller 
modification Of the sigmoidoscope the proctoscope, which is some 
15 cm m length, can be used for the inspection of the rectal canal 
Before using the sigmoidoscope, the operator must assemble 
the instrument and see that everything is m order , especially must 
he test the electnc lamp, for failure m illumination at the critical 
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moment is extremely annojmg In these small electno bulbs, such 
failure may bo brought about by trifling causes, winch must bo dis- 
co* ered Ih© strength of the current can best be tested by putting 
the terminals on the tongue, when the characteristic sensation is 
produced Very often the defect is in the holder of tho bulb itself, the 
wires of which may be freed by a pin 

Other instruments necessary in sigmoidoscopicil examination aro — 

1 Long crocodile forceps such as aro used for bronchoscopie examma 

tion (Patterson’s bronchoscopie forceps ) 

2 A long probe for attachment of swabs winch may be needed for 

bacteriological examination 



3 A long handled spoon on the principle of the Volkraaun spoon, 

which the author employs to obtain scrapings of dysenteric 
ulcers for microscopic examination (Fig 1 ) 

4 Forceps for obtaining pieces of tissue from the bond for micro 

scopic examination or biopsy * (Fig 2 ) 

5 An insufflator for blowing in medicated substances 

6 A snare for removal of polypi (Lockhart Mummery’s type) 

Tho tube and obturator should be sterilized in boiling water before use, 
but the other parts of the sigmoidoscope should not be subjected to 

* Tha author fa touts tho pattern manufactured by Vann Bros (S3, Weymouth Street, 
London W 
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heat They should be cleansed with spirit The eye pieces require 
special care Great help is obtained from a special magnifying eye 
piece, such as Wolfe’s, which magnifies two diameters (at 30 cm ) and 
which is the pattern the author prefers For the study of the finer 
lesions in the bowel, and especially for the recognition of small amcebic 
ulcers, a magnifying eye piece is absolutely necessary Fogging of the 
glass of the eye piece is prev ented by warming before use, or lightly 
smearing with glycenn 

Anatomical considerations — Inspection of the rectum and the 
£igmoid loop would be very easy were the rectum a perfectly straight 
tube, but as it is not, the examiner must mate himself familiar with the 
arrangement of the parts m order to guide the instrument skilfully 
When the patient is placed in the genupectoral position, the rectum 
presents its perineal portion, 2-3 cm m length, directed horizontally 
forward, and then a second pelvic portion, measuring 9 cm , directed 
antero-postmorly The shape of the rectal ampulla itself is \er> 
\anable 

The interior of the bowel is not entirely smooth, for immediately 
above the sphincter there is a senes of longitudinal folds known as 
the columns of Morgagni The junction of tbo sigmoid flexure with 
the rectum is situated about 11-18 cm from the anus The form of 
this loop may be compared schematically to the two arms of a V 
reversed so that in no case is it possible to see beyond 82-35 cm from 
the anus 

The normal appearance oj the mucous membrane and boicel —In the 
normal Bubject the mucous membrane has a uniform rose or ro«e red 
appearance If anything, it is paler in the region of the sphincter than 
in the ampulla The practitioner should, howev er, beware of attaching 
too much importance to minor changes m the colour in the lower part of 
the rectum as apenent3 orenemata can influence tho state of the 
mucosa (Figs S, 4, 5, 6 ) 

The region of the ampulla is furnished with valv es At a distance of 
7 cm from the anus two valves cross each other at nght angles , the 
first of these is known as the valve of Houston, the second as that 
of Nfelaton, or the coccygeal valve In 28 per cent of normal people 
a third valve exists, the superior sacral valve At 11-14 cm , the recto 
sigmoid sphincter marks the entrance into tho pelvic colon This is 
more commonly known as the sphincter of 0 Beime and it is always 
visible in the genupectoral position It may be distinguished from the 
valves already mentioned by the fact that it disappears in the cadaver 
When Bigmoidoscopy is employed the presence of this valve is marked 
by a projection which simulates the os nten , it is necessarv to recognize 
this object, which is sometimes difficult to surmount Tho sphincter 
having been passed the entrance into the sigmoid loop is Seen to be 
marked by transverse folds At 15-20 cm from the anus a region is 
reached where will be seen pulsations conducted from tho internal iliac 
artery, and this appearance is most characteristic Between 25 and 
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82 cm fall the limits of the ascending loop of tho Bigmoid and hero 
well marked folds of mucous mtrabrane tro encountered 
In performing sigmoidoscopy tl e operator should to) e note of the 
normal arrangement of the llool vessel* which run parallel with the 



Figs 3 ti — Normal appearan es of rectum and figmoid as seen by sfgmoMojcopV 

v. ’iAaaaudA.', 

fold* c f tl o u co \» membrane In uitlan matory states of the mucous 
meml rane itself the cont ur of theso vessels may he obscured it w 
just as important to take note of tl e cl anges m the blood vessels of 
the intestinal mucosa as it is to ot serve the minor vascular changes 
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in the fundus oculi and this can only bo satisfactorily performed by 
a magnifying eye piece 

The characteristic and diagnostic appearances of the various patho 
logical conditions described will he found in the appropriate sections 
of each disease 

Hcanorrhotds — These are generally easy to distinguish but thei rarely 
have the classical appearances described m text boohs They normally 
appear red nolet sometimes the actual outlines of the veins can be seen 
1 ut their presence can usually be ascertained by the violet discoloration 
underlying the mucosa and there mav be venous varices simulating 
ecchymoses When the hemorrhoids are inflamed a hiemorrhagic 
re c tit 13 is produced and the patient may appear pale and cadaverous 
suggesting carcinoma More rarely v enous dilatations may he seen in 
the rectal ampulla when they are not v isiblo m the sphinctenc region 
Accompanying this h'emorrhoidal state the anal papilla; just above the 
external sphincter on the borders of the muco cutaneous junction are 
usually hypertrophied giv ing a crenated appearance 

Preparation of the patient — For a satisfactory examination it 
13 essential that the lower bowel should le entirely free from faces 
and to ensure tins practitioners adopt various methods It is seldom 
possible to examine a patient suitably without some form of preparation 
unless the bowels have been naturally well emptied just previously 
Methods of cleaning the bowel vary according to tho condition of the 
patient whether constipated diarrliceic or normal Usually it is 
necessary to inject a pint or more of hot water three to four hours 
before the time fixed for the examination and to continue lav age till 
the effluent is perfectly clear In cases of severe constipation strong 
cathartics must he used with caution because their action may be 
continued during the examination flooding the bowel with liquid faces 

Not later than 2pm on tho day before the patient should be given 
A— f oz of castor oil and lavage of the rectum should bo performed 
on tho momm 0 of the examination Should tho patient be suffering 
from diarrhcea then the preliminary aperient must be omitted 5-15 
minims of tincture of opium being given half to one hour beforehand 
If the diarrhoea be v ery sev ere an injection of \ gr of morphia is much 
more satisfactory As a routine the author finds it advantageous to 
dull sensation by givmg 1 2 gr of luminal half an hour before 
instrumentation which then becomes practicaYiy pain’ie«3 

It is essential that the preparation should be conducted m a hospital 
or some institution where there are trained nurses because if left to 
themselves patients invariably take the enema too late The patient 
must always be instructed to pass urine immediately before examination 

Some authorities prefer to examine the bowel without any prelim 
inary preparation claiming that the mucous membrane will then best 
be seen m its natural state this is the practice at St Marl s Hospital 
in London 
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llio cxuunn ilion itself is be^l performed on ft properl} constructed 
table If snch a table is not procurable, an ordinary operating table 
provuhd with hthotonij stirrups is a useful substitute 

Position of the patient — Ihe position in which the patient 19 
placed for si 0 moidoscopy is \ ery important Undoubtedly the genu 
pectoral position is the one most favourable from the operators pom f 
of Mew, as the rectum and pchio colon then fall more or less into a 
strai D ht line, and the instrument cm in most cases be inserted directly 
into the bowel without the aid of inflation But m practice this position 
has not been found acceptable to the majority of British patients 
Moreover, lit tlderl} people nnd those who aro cachectic or otherwise 
in bad health it is apt to cause giddiness and faintness When a 
special sigmoidoscope table is provided it is possible to arrange the 
patient lying on lus abdomen with his heftd directed towards the floor 
fins position has the sune advantages ns tbo gtmipectoral The 
dorsal posturo with the knees raised, 1 1 , the lithotomy portion is 
the one most usually employed, being the most convenient for the 
patient It has tbo disadvantage that sometimes considerable inflation 
of the bowel is required to enable the sigmoidoscope to bo passed and 
also that considerable skill is often needed to direct the in9lrumint 
round the various bends The Suns dorso lateral position where the 
patient is placed on Ins right side with the buttocks elevated on sand 
bags facing the operator, and with the knees drawn up, has the 
advantage of being much less fatiguing, and is therefore more suitable 
for prolonged examination or where the patient is in a feeble stato of 
health It is the position most favoured by the patient The vertical 
position of Grmvdle S Hanes m which the patient is hterallv 
standing on his head has been used for high sigmoidoscopy 
especially in America, but it is quite unsuitcd for any but the most robust 

Technique — already stated before sigmoidoscopy, a digital 
examination of the anus itself must always be made otherwise important 
lesions may be missed A well lubricated examining finger also facili 
fates the introduction of the instrument When the anus is exconated 
a suppository of 2 per cent cocaine should he inserted and if there is 
a fissure 20 c c of 2 per cent novocain solution should be injected 
into the rectum Before use the sigmoidoscope tube should be pi iced 
in warm water and warmed to a temperature agreeable to the hand , 
it must be remembered that the onus is extremely sensitive to heat 
The tube itself should be well lubricated with vaseline or, better still 
with a glycerin antiseptic known as Iv Y Jelly (Johnson &. Johnson) 

With gentle pressure the sigmoidoscope with its obturator, is in 
serted into the anus and gradually the resistance of the sphincters is 
overcome It 13 important to note the actual resistance of the sphinc 
ters as this ha3 a bearing on the diagnosis After the instrument has 
entered to the first 5 cm , the obturator should be withdrawn, the 
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light inserted and further passage through the lumen of the bowel 
guided solely by sight In the genupectoral position the passage is easy 
and insufflation is not required, but m the dorsal and lateral positions 
inflation is essential , the necessary pressure on the bulb should be 
made by the operator himself, who should instantly release it should 
the patient complain of acute pain After passing the sphincter 
region, when the patient is in the lithotomy position, the instrument 
is held horizontally, and then directed upwards and backwards in the 
direction of the rectal ampulla \t 11 cm it must again be directed 
m a horizontal direction so as to find the entrance of the pelvic colon 
This loop is not usually situated medially, and is directed towards the 
left more often than to the nght Again the direction should be at 
first horizontal and then vertical, until the entrance to tho loop is 
secured This is by no means always easy , and frequently the operator 
baa to withdraw the instrument for a short distance, at the same timo 
milting the patient inspire deeply The spontaneous ejection of faecal 
matter, mucus, and sometimes ga3 may mark the exact spot to which 
the opening of the instrument should be directed Only as a last 
resource should energetic insufflation be employed S B Kleiner 
(1980) compares the introduction of tho sigmoidoscope into tho bowel 
to a football game, in which e\ ery breath of air provides interference 
and the operator follows tlus interference just a3 tho player, carrying 
the ball, looks for an opening space into which he mav plunge 
When the descending branch of the pelvic loop is penetrated the 
operator must manipulate the instrument and insufflate the bowel It 
is necessary always to keep the lumen of the intestine in the centre of 
the field of vi«ion as the instrument is advanced This is as far as one 
can safety proceed, and at this stage it should bo possible to palpate 
through the abdominal wall the extremity of the sigmoidoscope as it 
lies in the sigmoid flexure (Fig 7 ) 

>iow the instrument should very gently be withdrawn and the 
examiner can observ e minutety tho folds of mucous membrane as they 
present themselves More important observations upon the position 
and character of intestinal lesions are made during retraction of tho 
instrument than upon its introduction and, moreover, this retrograde 
inspection has the great advantage of permitting the examination of 
tho whole sphmcteric region which was originally traversed by the 
instrument obstructed by the obturator 

In order to cleanse the "bowel, some p'ledge'lets ot cotton woo"l are 
introduced in the crocodile forceps, and they may also be employed to 
remove an excess of fluid or liquid feces Water syphonage can also 
be adapted and the apparatus may be attached to the nearest tap , 
this is often extremely useful when the bowel contents are copious 
and offensive Besides rendering the lumen of the bowel patent, 
insufflation has other advantages , it may be employed to delineate 
the outlmes of a tumour or to test the elasticity or otherwise 
of the mucosa In normal conditions the natural folds of mucous 
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Tig 7 —Diagrammatic scheme of rectum and sigmoid for use in sigmoidoscopy 
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membrane are rapidly reduced under gentle insufflation and re-form 
agam the moment the pressure is relaxed In marked contrast, when 
the mucous layer is infiltrated with inflammatory exudates, tlio folds 
disappear and reappear agam far less readily, so that greater force is 
necessary to introduce the instrument and this itself causes pain , 
thus, in the inflammatory states, sigmoidoscopic examination is more 
painful than when simple ulcerative lesions aro present A certain 
amount of skill is required in controlling the forces of insufflation, 
and usually beginners overdo tins process, thereby causing unnecessary 
pain and inconvenience 

The distance that can be attained with a sigmoidoscope depends, 
firstly, upon the skill of the operator and secondly, upon the anatomical 
conformation of the colon The examination of the sigmoid region is 
much easier when the meso Bigmoid mesentery is long in some patients 
it is almost impossible to enter the loop without gmng a general 
amesthetic Where an intestinal tumour can be felt m the abdomen 
its examination by sigmoidoscopv is most necessary before the surgeon 
can proceed to laparotomy 

Sometimes the nails of the intestines being abnormally dry and 
lacking m mucus, cling to the sides of the instrument like the bngers 
of a glov e , sometimes, also, the walls of the bowel become stretched 
over the upper end of the sigmoidoscope like a drum, and when undue 
pressure is made by the operator in these circumstances perforation 
of the boa el may occur This is specialh likely to take place when the 
bowel wall is weakened or attenuated by a prolonged ulcerative process 

Badiography can be employed to determine the extent to which 
the instrument has been passed, and it is surprising to see the position 
in which it may lie in the abdomen thus demonstrating the 
variation in the anatomical position of the sigmoid flexure The 
extremity may even be found in tbo epigastric region or abutting tho 
lower edge of the liver 


The rout me employment of the sigmoidoscope should not encourage 
the examiner to neglect tho older methods of examination The 
education of the sense of touch is most important There are many 
instances of small circumscribed cancers of the rectum (8-10 cm above 
the anus) which can be accurately palpated by the finger and the 
diagnosis made with certaintv, when they may not he easily visible 
through the sigmoidoscope There are amcebic and tuberculous lesions 
which superficially resemble carcinoma very closely and may be dis 
tmgmshable only by means of touch Carcinomata of the posterior 
wall of the rectum, which may be tucked away and hidden m the 
concavity of the sacrum may easily be passed over by the instrument 
without being seen, and sometimes infiltrated malignant glands may 
be felt through the Tectum when no visible lesion can be detected 
In certain conditions palpation alone may give rise to errors This 
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is specially so in the case of internal haemorrhoids which cannot bo felt 
and can only bo seen, and which when thrombosed, may, unless seen 
be mistaken for solid tumours It is often necessary to u=e sigmoido 
scopic in association with radiological methods, but it must be confessed 
that in the minor changes of tho rectum radioscopy is not only dis- 
appointing, but fallacious Iinally, reliance must not be placed upon 
sigmoidoscopy alone to tho exclusion of other methods of examination, 
such as the microscopic examination of the fieces and palpation of the 
abdomen 

In the following table a summary is gi\ en of sorao of the practical 
remits of routine sigmoidoscopy, to which future reference will be made 


TABLF HI —Statistics 

Juimbcr of dysenteric cases examined by sigmoidoscopy in the Hospital 
for Tropical Diseases 1 920-103 ■> to ascertain the frequency of stricture in 


tropical practice 3O0S 

Stenosis and stricture of rectum (incidence 0 8%) 27 

Chrome bacillary dysentejy ^ 

Chrome amoebic dysenten (including pericolic abscess) 5 

Ulcerative colitis 2 

Tuberculosis of colon 2 

Syphilitic stricture 1 

Uonorrlnral proctitis j 

Polyposis I 

I yraphogmnnloma inguinale 2 

Diverticulitis j 

Carcinoma of rectum (post dysenteric) 5 



CHAPTER III 


HISTORICAL SURVEY OF THE DYSENTERIES 

Dysentery, or the * bloudy fiuxe’ of our forefathers, has heen an 
object of curiosity and study since the earliest times It is now fairly 
certain that Hippocrates, the Father of Medicine, distinguished it as 
a disease distinct from other forms of diarrhoea and that he noted the 
significance of tenesmns a symptom which supervened frequently in 
cases of mortification Aretajus, Celsus Archigenes Galen Ca-ltus 
Aurelianus and Alexander von Tralles all give somewhat crude clinical 
descriptions of dysentery Celsus in particular ascribed the bloudy 
fiuxe to ulcers in the interior of the intestine which caused the patient 
to suffer continuously from tenesmus and pain near the anus 

These ancient writers, however, appear to have described only 
sporadic forms of the disease , it was from the fifth century onwards 
that epidemics were noted in Europe The chroniclers of the period 
record epidemics of dysentery m Trance map 534 and 638 and again 
in Northern Europe in a d 760 

The infectious nature of the disea'o was first referred to by Fabncius 
Hildanus in 1646 , shortly afterwards ipecacuanha was introduced from 
Brazil as a specific for dysentery and the drug became known hence 
forward as the “ dysentery root Jacobus Bontius, the grandfather 
of Tropical Medicine,’ in 1642, described a great epidemic of dysentery 
which raged in Java in 1628, and apparently he himself suffered from 
the disease during the siege of Batav ia, which he «o feelingly depicts 
The true dysentery, Bontius writes, is an ulceration of the intestines 
with a perpetual purging, at first mucous and afterwards bloody, and 
lastly purulent with intolerable pain and griping of the bellv 
Bontius ascribed the epidemic to the defilement of the air and drinking 
water by the dead bodies of men and animals and to the water being 
polluted by the roots of Serpentina 

In the middle of the seventeenth century the subject of dysentery 
figured much in medical writings, especially in those of Sydenham 
Morton and Willis concerning the great epidemic of 1668-72 They 
first distinguished clearly between blood stained dysentery stools and 
a pure mucous evacuation and apparently recognized the association 
of arthritis with dysentery Willis regarded dysentery as a recurrent 
ami ewi, whiVi. Mitstea wa swisra.4 tiia K \K WHasfctbaAsA e&jsesawsa 

of intermittent fever By the middle of the next century, John 
2 19 
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Pringle had yven accurate accounts of dysentery in tho English Array, 
and G Cleghom ra tho English Fleet off Minorca Pringle (1752) 
fully realized that epidemic dysentery constituted a single entity, 
and that it was an infectious malady comoyed by tho discharges of the 
patient In 17C7 J G Zmuntrmann wrote a booh on tho dysentery 
epidemic ho had observed in Switzerland and gave an accurate 
description of tho clinical varieties of tho disease 

During the first half of the nineteenth century the theory still pro 
sailed that dysentery was but ono expression of malaria, so that it 
remained for Cruveiihier, Iiokitansky and Virchow, by patient and 
exact observations to put the pathological processes of tho disease 
on a more secure basis 

Tho resemllanco of dysentery to malaria in its tendency to break 
out at long intervals ra pandemic form extending over tracts of country, 
impressed many observers notably llirscli (188G) until recent times 

Such epidemics wero noted in the United States in the years 1749-53, 
1773-77 and 1793-98 In I ranee it raged in 1749-50 and again in 
1759, especially in the Central and Southern prov races In Switzerland 
a pandemic occurred m 3 659 in Holland ra 1 556 and 3 624 , in Belgium 
ra 1831 and ra Luxeinl nrg in 18G3 

In lilO dysentery was noted over a largo part of England, and 
ogun in 1668-72 111 Irelrad there are records from 1728-30, and it 

appears that dysentery was associated with typhus in the famine years 
of 1817 18 and again six Venn later In Marlborough s days dysentery 
wns « u mraon in Ireland that it was known as the Country Disease ’ , 
uid it tin ttiigt i f Dnndal] ra 1G89 there were 6 000 deaths from this 
sum In lieruunv it was widely spread for instance, in 1G7C-78 
it occurred in Saxony and tin* Rhine Provinces and in 1726-28 in 
Silesia Saxonv and the Marl of Brandenburg In Sweden, 1619-52 
it raged over nearly the whole country, and m 1770-75 ra nearly 
eierv proi race similar conditions were noted in the southern districts 
of Norway 1808-10 In Italy there is one instance in 1787, of an 
epid nuc which spread widely throughout tho land 

One of the most extensive and malignant of dysentery pestilences 
in the central parts of Europe occurred in the years 1834-36 In 
Prance the disease hid shown itself m 1834 in many of the Northern 
district* including Brittany and the department of Maine et Loire, 
and ra 1636 it broke out again over a largn^part of Northern Eastern 
and Central France It was ra Germany, however, principally ra the 
South and West that dysentery in those years acquired a truly pan 
derate character According to a tnbJo compiled bv HaufT the death 
rate there was very considerable in 49 places attacked In Neckar 
there were 9,777 ca«es with 1 000 deaths, and it is said that more than 
14 in every 1 000 inhabitants perished 
Telling evidence of the relationship between circumstances adverse 
to health and well being and the occurrence of dysentery and diarrhcea 
is furnished by the breal rag out of this disease as a sequel to war and 
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famine The war-pestilence of Athens during the Peloponnesian War 
lias been paralleled by experiences during the nineteenth century 
The Wars of Napoleon 1790-1815 the Crimean War, 1854-55, the 
Franco German War, 1870-71, the Russo Tnrlvish AVar, 1878-79, the 
English Campaign in New Zealand, 1860-61 — m the Eastern Hemi 
sphere and in the Western — the French occupation of Mexico, the 
Secession War m the United States, have proved repeatedly that 
dysentery must be placed with typhoid and typhus among the foremost 
pestilences of war 

Famine and sicknes* consequent on failure of crops were responsible 
for dysentery m Ireland m 1806, 1817, 1821, 1826, and 1846-7 , in 
Tobolsk, Russia, in 1863 and in Upper Senegambia, Africa, 1853-55 
Smaller outbreaks are recorded in Iceland m 1850, where the disease 
broke out m consequence of bad food Outbreaks of dysentery tended 
to occur in prisons, barracks, and institutions of those kinds, and 
among the poorer classes ol the people, and among the rural population 
father than the urban 

A SuKV F\ OF TOE LlTERlTURE OF DY81ATEBY 

in Tropic u, Regions 

Although dysentery in its varied manifestations was well known m 
Europe during the Dark Ages, it was only towards the close of the 
eighteenth century that attention began to be drawn to this disease 
in the tropics, where the mortality it occasioned was appalling 
The Spanish Wars and Elwabethan enterprises had secured an 
enduring heritage for Great Britain m the \\ est Indies , and here, 
among the negro slaves, the British garrison, and the fleets which 
cruised the Caribbean Seas, epidemics of dysentery were studied and 
treated by an almost bewildering variety of remedies In the writings 
of the naval and military surgeons we find a tendency to differentiate 
forms of dysentery on purely clinical grounds, but it is to a practising 
physician, James Grainger, of St Kitts, that credit must be given 
for distinguishing, m an essay on “ The More Common West India 
Diseases and the Remedies which that Country Itself Produces,* (1764), 
two fundamentally distinct types, in this manner anticipating the 
East Indian physicians by nearly forty years From the clinical 
description of W est Indian dysentery in “ Observations on the Changes 
of Air and Concomitant Epidemical Diseases in the Island of Barbados," 
by W Hillary (1759) and Observations on the Acute Dysentery - " 
by John Rollo (1786), it is safe to assume that the dysentery they had 
encountered was of the bacillary type 
To vapours, humours, and dther malign influences put forward as 
causes of dysentery can he added the “ obstructed perspiration " 
theory advanced by Benjamin Moseley (1787) jn “A Treatise on 
Tropical Diseases add on the Climate of the West Lubes " James 
Trotter, m 1804, describing an epidemic that occurred m the Jamaica 
fleet after a great hurricane, ascribed its cause to the drenching of 
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bedding in sea water m conjunction with the effects of fatigue and 
salt provisions That tins particularly fatal epidemic Mas probably 
lacillarj tljsenterj mav be ganged from his frequent references to 
stnngun or dysuna dysentcnca a frequent and disagreeable aecom 
I amtnent of the infection The first mention of dj sentenc rheumatism 
in modem tunes is made by Milliam Harty in 1805 To the horrors 
of the slave trade at this time must be added the edicts described by 
lhomas YVinterbottom (1803) of dysentery amongst tho human cargo 
out of 700 shats shippel at Sierra T pone onlv some 880 lived to seo 
Barbados Tho first mention of drinking water as the mfectno agent 
m tho Mist Indies i» « ade bj James V Col o in 182 

Mention must also be made of the work of the great clinical physicians 
m India thus James Johnson who studied tropical diseases in his 
world wide wanderings published his evperiences m Tho Influence 
of Tropical Climates on European Constitutions m 1818 an account 
later supplemented bj Sir Janies Ranald Martin (18oC) a Fellow of tho 
Bojal boeiety arid erstwhile surgeon on tho Bengal Medical Establish 
ment of the I ast India Company Undoubtedly the greatest work on 
dysentery in tho ear!} part of the nineteenth century is contained in 
Sir James Annesloy s (1828) Researches into the Cause Nature an l 
Ireatment of the raoro Prevalent Diseases of India In one section 
ho gives a remarkably accurate pictorial and verbal illustration of 
Uvcr abscess and tho Appearances of the largo intestine m both forms 
of dysentery To Sit George Ballingall in a work on tho diseases of 
European troops ui India must tc given credit for differentiating in 
that country tho two distinct cfimcnl types of dysentery, now known 
ns amcobic and bacillary 

Other w orks of this period winch deserv e brief notice are tho Clinical 
Illustrations of the More Important Diseases of Bengil bv lames 
Twining in 1852 Researches upon the Diseases of India by Charles 
Moiehead (1856) and a Commentar} on the Diseases of India by 
Norman Chevers in 1880 

But now a new era opened up an era connected with the establish 
ment of verifiable facts an era connecting a tangiblo (Etiology with the 
ascertained pathology In 18 jJ at Prague IV Lambl found living 
amcebrc in the freces of a ease of infantile dmrrbcea This was the 
first step it was not until 1875 that n further great advance was 
registered Then F LSscb in St I etersburg again found these 
organisms m w case of chronic dysentery and by injection ol the dysen 
term material into the rectum of four dogs found that dvsenfenc 
symptoms developed with rectal ulceration in which amcib-e were 
proved to be present ' 

Those who gaze at the origu al drawings of tins pioneer in \ irthow s 
■trehiv for 1875 will have little difficulty m convincing themselies 
that Losfl s ai iaba w as indeed J> t u iccba histolytica I ess s itisfying 
are the figurts of D D Cunningham (1870), who found amccba com 
monly present in choleraic 8 tools in India The work of the latter. 
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how met yarned added -rolhonty through the lrn obligations ol Robert 
Koch in 1883 m Alexandria and in India he again found these or 
gams ms in choleraic stools and al o in sections of the human intestine 
hired by the work of tin master bactenologi t S Ivartulis in Egypt 
recorded anifeb® in the faeces of 500 patients suffering from dysentery 
and also in h\er abscess pus and in the walls of liver abscesses Soon 
afterwards confirmation came from the New 7\ orld m 1890 V Osier 
of Baltimore demonstrated amcebse in a ca«e of dysentery with liver 
ab«ce«s ongmally contracted in Panama 
Then in 1893 Kruse and A Pasquale again inEgvpt first put 
forward the novel suggestion of two species of a race has one harmless 
and the other pathogenic and they proceeded to prove their con 
tent ion by producing dysenteric lesions by means of the intrarectal 
injection of cats with dysenteric stools and h\er abscess pus Another 
ten years then elapsed before the appearance of Schaudinn s historic 
paper wherein he traced the life history of the human inte3tmal amoeba 
christening one Enlat laba coh and the other the pathogenic form 
Fnla nepba histolytica In the meantime the differentiation of the 
epidemic from the more chronic form of dysentery was definitely 
established by the discovery and isolation of the dysentery bacillus 
by K Shiga m Japan m 1898 

The history of the specific remedies employed m dysentery is almost 
as romantic as that of the causes of the disease 

The use of ipecacuanha is a case in point This drug is the root of 
Psycholna xpecacvanl a a small plant from Brazil This is the official 
root and is known as Rio ipecacuanha that from Colombia is 

distinguished as Cartagei a ipecacuanha The first mention of 

ipecayn as a remedy for the bloody flux is made by a Portuguese 
iriar and is pubhdiel by Samuel Purchas m 16 9 a in Purchas his 
Pilgnmes * the use of this drug by the Indians is there discussed 
After this time ipecacuanha or the dysentery root came into more 
common nsage It is referred to in the work on the natural history 
of Brazil (1648) by Piso and Marcgraf who described the plants to 
which the name was applied 

Mthough the drug was in common use in Brazil it does not appear 
to have been brought to Europe until 16<° It was prescribed by 
Hehetius a Dutch physician practising in Pans from whom the 
French Government bought the secret in 1688 paying £800 for it 
The use of ipecacuanha in dysentery was strenuously advocated by 
the great James Lind (1768) although it appears to have been intro 
duced into general practice m the Vest Indies in 1726 by Richard 

* Fob The Biocdt Fluxe 

lgpeeaya or 1 igava 3 prof table for the blood e Hove t! v, alalVe s a quarter long 
and tl e root a of another or more it hath onely foure or fire leaves l smelleth much 
wl ereaoever t is but the smell is strong and terrible this roote beaten and put in water 
all night at the deaw and n the morning f this water w th the same roote beaten and 
atra ned be drvnke onely the water t causeth presently to purge tn such sort that the 
last* ceaseth altogether 
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I own? wlio pvt* minute instructions for its exhibition, which he 
modestly avcnbes to the 4 learned and judicious Dr Tnend " 

James Suns (1778) in Jus " Observations on Epidemic Disorders, *’ 
recommended two methods of exhibiting " ipecoanha' in dysentery, 
in so large a dose as to promote emesis, or, better still, m smaller doses 
with opium He was a pioneer in another respect al<o, in that ho 
in i'tcd on the value of this, treatment in tlie chronic (or amabic) form 
of the disease In Thomas Trotter's “ Medicma Nautica " (1804) 
anotlur mothod of ipecacuanha treatment was given, employing 
12-15 gr doses daily Its chief merit was its emotic action in 
discharging the contents of the stomach 
Subsequent to the writings of these pioneers, the use of ipecacuanha 
became more general and is frequently mentioned by tlio older genera 
tit n of Indian physicians Patrick Hanson shared to tlio full the belief 
of hia predecessors in ibo so\ creign value of ipecacuanha, and employed 
it exclusively in his practico from 1888 onwards He recognized its 
efficacy not only in chrome dysentery, hut also in liver abscess, nnd 
he evolved a technique of his own for its administration 
Almost as numerous ns the speculations on the origin and nature of 
dysentery have been the variety of remedies suggested for its cure 
Antimony oxide, ui tbo form of James's powders* was recommended 
1 y Robert Jackson m 1817 and by numerous other writers The use 
of opium has always been popular and a belief in its curative power 
has persisted almost to the present day In 179G, C Maclean used it 
in enormous doses in combination with calomel, and George Cleghorn 
(1751) was a finu advocate of opium for the ship dysentery of his day 
Assalim (1801) dilates upon the “sovereign powers of opium" and 
the soothing effects of anodyne fomentations and tepid baths Thomas 
Clark (1801) advocates tbo exhibition of 3-5 gr of James’s powders* 
with an addition of a few drops of laudanum to proraoto perspiration 
The more modem treatment by the purgative action of saline 
aperients appears to hav e been adumbrntcu by Donald Monro (1780) 
In Ins opinion the important part of the cure depended on the use of 
gentle purges at the beginning of the illness to carry off the corrupted 
humours, the purgative being repeated every second, third and fourth 
day as the case required Rhubarb was advised, although not bo 
efficacious as saline purges 

John Hollo (178G) was a wholesale admirer of the laxativo treatment, 
which he persisted in giving through the whole course of the disease 
James McCabe (1825) was the first to employ charcoal extensively 
Norman CLevers favoured the bael fruit in chronic dysentery, and 
also initiated the era of calomel m largo doses (10 gr or more) 
Gradually from the tendency to employ cathartics, we see the dovelop 
ment of the modern aperient treatment of bacillary dysentery 


* Jakes 8 foirDEe* — Antimony oxide 3J pet cent and precii itated calcium phosphate 
07 per cent The dose is 3 gr US National Formulary There Is a history of James a 
powders by Michael Donor an In the Pharm leoa 
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GEOGRAPHICAL DISTRIBUTION OF THE DYSENTERIES 

Great Britain. England — That bacillary dysentery exists m an 
endemic form and that sporadic ca^es of this disease occur from time 
to time is now well established Dysentery has played its part m 
English history Edward I died of relapsing dysentery in 1807 and 
Henry V of this disease in 1421 In recent years too, small epidemics 
of bacillary dysentery have been recorded It is probable that dy sentery 
bacilli are normally present in a small proportion of the population, 
and the more general recognition o! tins disease is due to increasing 
knowledge and more careful investigation of patients suffering from 
diarrhoea 

A S MacNalty reported two outbreaks of acute dysentery m London 
(Chelsea and Islington) during the autumn of 1917 It was considered 
that a close connexion with antecedent cases could be traced, and the 
prevalence of dysentery of the same type in the Army m France was 
held responsible for its introduction into London 

G S Buchanan (1918) reported an outbreak of Shiga dysentery in 
an institution in the Eastern Counties, in which 88 cases were recorded 
with two deaths Flexner outbreaks have also been noted by A G M 
Severn and E N Evans m Smethwick, in August, 1927, and 
by J A Charles and S H Warren (1929) in Newcastle upon Tyne, 
between March, 1923 and June, 1929 The infection was mostly of 
the Flexner type and they conclude that it is a relatively common 
disease , this has heen borne out by recent experiences 
Scotland — T A Pratt and H W 0 Frew, (1930) , m a clinical account 
of an outbreak m Glasgow in October, 1929, report that out of 25 cases, 
19 were due to the Flexner bacillus According to A M Fraser and 
J Smith (1930), bacillary dysentery has existed in Aberdeen since 1919, 
and between that date and 1928 they recorded 147 cases of Flexner 
infection No cases of Shiga infection were found 
Wales — A report made by T IV Wade for tho Ministry of Health 
describes an outbreak in the Ogmore Vale, Glamorganshire, in May, 
1921, in which it is estimated that some 1,100 persona suffered from 
mild dyBentery The outbreak followed a severe drought and was 
limited to a defined area, and evidence showed that houses situated 
near the source of the w ater supply were more seriously affected than 
those more remote Three hundred and twelve cases attended by 
25 
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local practitioners were distributed m 148 bouses and no less than 
32 9 per cent o! the occupants ol these houses -were alt'icked There 
were 12 deaths during the height of the epidemic — fh e in infants under 
one year of age The outbreak was duo to a I leaner bacillus of the 
W type 

Ireland — In August 1919, A Stokes and J Bigger described 
on epidemic of bacillary dysentery m Dublin the hrst recorded in 
modem times Id all 386 cases with 19 deaths were notihed and out 
of 189 patients whose fieces were examined hacteriologically, the 
dysentery bacillus (for the most part Shiga) was isolated in 59 6 per 
cent No special difficult} was experienced in isolating or identifying 
the organisms 

India —So many references will lie made to dysentery in India m 
subsequent pages and so much of first rate importance has been 
written upon the letiology of the disease in Ihnt country, that an 
elaborate account cannot be undertaken here As to the true relation 
ship of one form of dysenterj to the other, it is very difficult indeed 
to form a just estimate since the methods of diagnosis and the statistics 
set forth have varied «o much from time to time 

In the summaries recorded m the League of Nations Report for 
1930 for the whole of India a bacillary diagnosis was raado m 04 6 
per cent , among both British and Indian troops The proportion of 
amoebic dysentery was given as 8 4 per cent among tlio Indian troops 
and 15 6 per cent among the British 

In most of these cases the diagnosis was confirmed by a 1 iboratory 
test but in 46 per cent of cases attributed to bacillary dysentery, no 
dysentery bacilli were isolated, the only indications being tho clinical 
diagnosis and tbe cellular exudate in the stools The 1 acillary types 
were distributed as follows Flexuer 77 C per cent Shiga 16 7 per 
cent (responsible for most of the deaths) ; and Sonne, 2 2 per cent 

It is instructive to note the successive and rather puzzling alterations 
that ha\e been recorded m the military statistics of dysentery in India 
during the last fifteen years Trom 1920 to 1925 a large majority of 
the cases were attributed to the amcebic form (for probable reasons, see 
p 45) From 1925 onwards the pendulum swung m tin other dirtetion 
and it was the bacillary forms or cases clinically like them which 
prevailed and these still prevail in the proportion of six to one There 
is little doubt that this remarkable change is due to letter laboratory 
facilities and more accurate appreciation bv the pathologists of the 
intricacies of this subject 1 

The experiences of J A Manifold (1926) on important features in 
the correct diagnosis of dysenterj in India and tin «e of this worker with 
A J De Monte (1928) require special mention In 1926 a searching 
investigation was undertaken by them on tho dysenteries of I’ootrv 
xi here previously the mam form of the disease had been thought to 
bo amcebic The figures they published have entirely reversed tho 
proportion which tho two main forms of dysentery held to one another 
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In nine months of that year there were 310 cases of bacillary dysentery 
and onlv 13 cases of proven amoebiasis 
It is worthy of note that J Cunningham (1923) found that 86 per 
cent of the dysentery m the jails of Eastern Bengal was bacillary 
and that the percentage was the same among the prisoners m the 
Moplah nsing m the Madn3 Presidency , H W Acton and R Knowles 
found in 1920-23, that, m Calcutta, bacillary dvsenterj was' at least 
fi\e times as common as amoebic 

The appended tables are taken from the Report on the Health of 
the Army for the year 1935 (Vol 71) Further comment is unnecessary 

. Table IV 

Numbers or Cases Diagnosed Dysentery, Durp.hcea, and Colitis 
during Periods 1920 1925 and 1930 1935 
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Tho extraordinary contrast in the diagnoses, the large reduction m 
the number of deaths and the slight increase in admissions among 
British troops, as compared with the huge fall m total admissions among 
Indian troops can perhaps be better appreciated if only the difference 
m admissions between the two periods are observed, as m Table V 


Table V 

Total Admissions for Dysentery, Diarbhcev and Colitis during 
1930 1935 Contrasted with those during 1920 1925 
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The distribution of Sonne dysentery is dealt with m the section 
devoted to that subject (p 68) 




CHAPTER V 

DYSENTERY : CLASSIFICATION 

It 13 always a matter of difficulty to define exactly v hat is meant by 
the term dysentery/ mainly because many phases of the diseases 
included under this heading are not characterized by dysenteric symp 
toms as generally understood The term Dysentery " is derived 
from the Grech unmM or <ui «itis«tv (a bowel complaint) and 
this definition if properly appreciated, explains the main out 
standing symptoms To the popular mind it indicates passage per 
rectum of bloodstained mucus domed from the bowel wall The 
passage of these abnormal intestinal contents is attended by generalized 
abdominal pain or discomfort and is usually accompanied by tenesmus 
or straining 

The term dysentery has become applied to a symptom complex 
which, as modern research has revealed may bo produced through the 
infection of the bowel itself, or the invasion of its walls by many 
different organisms Thus it can readily be realized that diagnosis of 
the dysenteries and consequently their treatment may become a aery 
recondite and intricate problem It must be remembered that diseases 
essentially of wide and distinct {etiology may resemble each other 
closely in outward appearances and hence it becomes necessary to 
correlate as has been attempted in these pa n cs, the clinical, patho 
logical, bacteriological, and protozoological aspects before an expert 
opinion can be giien on any individual case 

It is customary and indeed comment to classify the dysenteries 
by dividing them into mam headings according to whether they are 
of bacterial protozoal, or metazoal ongin The following classification 
has therefore been evolved — 

Bacillary or Epidemic Dysenteries, caused by the dysentery bacilli — 
(1) Shiga’s bacillus (Ii dysenlerue Shiga Syn. Eberthella dgten- 
tenet) 

(u) Schmitz’s bacillus (B dysenteries Schmitz) 

(iu) Flexncrs bacillus (B dysenteries Flemer Syn hhexlh. para 
dysentenca) 

(t» J Sonne s bacillus {B dysenteries Sonne * probably identical with 
B thspar (Andrewcs) 

•Also known ns the Kmw-Sonne bacillus. 

28 
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Protozoal or Endemic Dysenteries. 

(а) Amcebiases, or infection with the dj'scntery amoeba (Entamceba 
fnstolyitra (Scliaudmn) 

This term includes. — 

1. Pn ihary intestinal amcebiasis or “amoebic dysentery” 

2. Secondary amcebiasis (complications of I) — hepatic amcebiasis, 
amoebic liver abscess, etc. 

(б) Balantidiasis, or infection of the intestinal canal with an in 
fusonan, Balantidium colt This is a rare infection, but is quite 
commonly found in lower animals 

(c) CoccrnrosiSj infection with Iaoapora komtnia, a rare infection of the 
intestinal tract of man about which little is known 

(d) Giardiasis, or lambliasis, an infection of the small intestine with 
G tar (ha tntestinahs, a protozoan flagellate 

(c) Flagellate diarrhoea, or infection of the intestinal canal with 
protozoan flagellates — Trichomonas Aomuns and Chilomashx magnxh 
This is a rather doubtful pathological entity 
{/) Malarial Dysentery, occurring in the course of infection with 
Plasmodium falctparum 

(g) Leishmanial dy sentery, occurring in the course of Jtala azar 
(Letshmama donovam), usually a terminal event 
Mctazoal or helminthic dysenteries —A dysenteric syndrome 
brought about by ulceration or inflammation of the intestinal tract bj 
helminths, of w hich BUkarzta is the most important The eggs of these 
parasites, m passing the intestinal walls, give nse to ulceration and 
papilloma formation which in turn cause dysenteric symptoms Other 
species of helminths also may give nse to similar symptoms 
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THE BACILLARY DYSENTERIES 

Synonyms. — Acute or epidemic dysentery 
French Dysenteric bacillaire 
Italian Dissentena bactenca 
German Bazillenruhr 
Japanese Ekin 

Definition — A group of infectious diseases caused bj invasion of the 
colon, and occasionally also of the ileum, by bacteria of dysentery 
occurring sporadically or in epidemic form The principal feature of the 
disease is the passage of frequent blood stained stools, or exudate con 
Bistmg to a great extent of blood and mucus without fecal contamination 
Usually pyrexia, griping, and tenesmus are present in varying degree 
An outstanding clinical feature is intoxication due to absorption o 
dysenteric toxins This condition may become chrome and lead to 
chronic bacillary dysentery The most frequent complication is in 
flammation of the synovial membranes 

A'Tioroo'r 

Predisposing causes include unsuitable food, exposure to extreme 
heat or cold, errors of drink and diet and fatigue, especially during 
exigencies of military serv ice, and these must all bo taken into considera 
tion In tropical regions irritation of the bowel by foreign material, 
especially by the ingestion of sand, may play a part Acclimatization is 
also undoubtedly a factor in the tropics, it being a matter of common 
experience that new arrivals are especially subject to the disease, while 
** salted ” individual are relatively immune Small children below the 
age of five are specially liable to bacillary dysentery, as are also those 
whose resistance has been lowered by any chronic and debilitating 
disease such ag malaria, pellagra or tuberculosis 

The spread of bacillary dysentery — The spread of bacillary dysentery 
Irom mao to man is Sue either to (!) direct or '(2j indirect contagion 
1 Direct contagion takes place either by fecal contamination or 
from cooking utensils and food, and can only occur where the habits 
of the people are insanitary it is undoubtedly a factor amongst 
primitive natives In lunatic asylums direct contagion plays a 
prominent part and it has been pointed out that in these institutions 
the mam focus of infection is the latrine 
It is probable that cases of endemic bacillary dysentery which were 
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noted in England daring tho 1914 18 IS or wore due to direct infection 
contracted from returned «oldiers who were convalescing from this 
disease Snell an instance was recorded by F L Sutherland in 
Wakefield, Yorkshire, m 191C 

2 Indirect contagion Dysentery bacilli can be conveyed by the 
agency of house flies and possibly by water Hie evidence against the 
house fly is fairly convincing Working along the same lines as those 
pursued by Graham Smith in 1913 and 1914, tho author (1912) originally 
obtained ovidonce that in Fiji house flies act as the mam agents m 
conveying the infection by transferring it to foodstuffs In the Pacific 
Islands house flies constitute a great plague in the dysentery season, 
and they are attracted by fiecal material, especially dysenteric stools 
on which they feed readily The bacillus enn bp cunviyed to food by 
tho fly in two ways firstly by vomiting ingested dystnttric material 
directly on to the food — its normal prelude to feeding — and secondly, 

1 y defacatmg on to any article of du t in the kitchen or on thi table 

It has generally been noted that epidemics of house Hies coincide 
verv closely with those of bacillary dysentery, and that the incidence 
oi tho disease diminishes during tho season when these insects are 
comparatively rare This takes place, in tho Middle F ast and ui Afnca, 
during the hot season when the maionty of the larve are destroyed 
by tho rays of the sun As originally pointed out by the author in 
1912, it is possible by appropriate technique to isolate the dyseptery 
bacillus, especially Dad stage c, from the intestinal contents of house 
flies caught in association with dysentery patients and to demonstrate 
their presence m tho intestinal tract of the insect for five days after 
ingestion 

8 T Orton (1910) inv estigated on outbreak of 180 cases of dysentery 
m the Worcester 8tato Hospital, USA, and concluded that flies, 
which were present in great numbers were responsible A Krontowski 
in 1913 found, in a series of carefully planned experiments, that 
dysentery bacilli could be isolated from tbo intestinal tract of flies for 
three days after ingestion J Smits (1915) in Sumatra, succeeded in 
isolating Shiga bacilli from flies caught in the neighbourhood of 
dysentery patients 

In 1919 the author repeated his original experiments with wild 
house flies caught m tho Sinai Desert, and the same resnlts were obtained 
with Shiga’B bacillus while L Dudgeon isolated Flexnor s bacillus from 
similar insects In 1918 this work was to a great extent repeated by 
J F Taylor m Salomea He confirmed the mam results, and found 
that the prospects of recovering the organisms diminished rapidly after 
twenty four hours from the time of tho original infection He found 
also, as the author had already pointed out, that aberrant or mutant 
forms of dysentery bacilli were recovered after “ passage ’ through the 
house fly The mutations observed were so striking tint this work 
should be repeated 
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It lias reportedly boon pointrd out bv other t b rvtrs that thm was 
some intimate association betwi n house flies mid dyseiitfry for 
instance, by \\ E Mm-gravi uid \ <j Si on in 1014 in tlio Phillip 
pines, and by J MonsonintlW D Key worth 1 1916) in their study of 
thes m relation to epidemic dmrrha.a and dysentery in Pooni J Koch 
(1916) came to the same conclusion in Ins stuilv of war dysentery in 
Germany, and Is Faichme in his stud} of flv home disease m South 
\fnca II Otto in the war tpidemu in P ihnd in 1039 definitely 
associated bacillary dysentery with the* uded bv direct contact 
amongst troops and hospital nurse* ILj ort* from th Forces in the 
Middle Fast (1941) have amply confirmed the t ol a crvattaus 
General observations on the house fly —Micro organisms are conveyed 
either externally or internally by thi fly from the source of infection 
Some organisms, mainly bacteria surviv< dryin„ only for a few hours 
while others spore prodncm 0 varieties can survive fir prolonged 
periods As a means of transferring Inctona the body of the fly is most 
excellently adapted clothed as it is with hairs or set.B of varying 
lengths Its legs which are brought frequently into contact with 
infected material closely resemble miniature bru-hes to which the 
organisms tenaciously adhere as a result the fly contaminates what 
ever substance it may sub cquently visit within a certain turn 
Most observers have concluded from their experiments that the 
possibility of flies becoming infected through the presence of pathogenic 
organisms m the breeding ground of the hrv te may be considered remote 
It has been shown experiment allv that flies can carry and distribute 
Bacillus typhosus by infected feet proboscides and excreta fpr several 
days and on several occasions tin-, organism has been isolated from 
wild ’ flies caught in places where outbreaks were in progress Under 
suitable conditions flies may act as earners of typhoid mainly by 
infecting themselves with bacilli denved from mild unrecognized cases 
and carrier® and the same is probably true for dysentery bacilli 
ITafer and the spread of bacillary dysentery — There appear to be 
adequate reasons for incriminating water as a factor in the spread of 
bacillary dysentery In experiments made by the author in Fiji (1912) 
bacilli could be recovered after four weeks from sterilized water im 
pregnated with Shiga s bacillus and after six weeks from tap water 
L Dudgeon (1918) in Salomca concluded that Shiga s bacillus could 
be recovered from stored sterile water for a considerable period (576 
hours in one experiment) and that the organism could hv e and multiply 
m stored water especially at low or medium temperatures , and it 
was found that, when so kept the bacillus retained its cultural and 
agglutinative characters Apparently chlorination of water does not 
render it absolutely safe from infection for Dudgeon found that when 
chlorinated under expert gmdatico if was «till caj able of bPing infected 
with the Shiga bacillus Dvsenterv Vacilli are readily destroyed by 
direct action of the sun s rvys and probabh cannot survive long in 
3 
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Viuter which ha? bun bo iu.ati d Den] »tt ibis evidence, the author was 
unable to convince Innisc II that, nndir modirit war condition. 1 * water 
played any grut part in the dissimulation of dysentery 

The spread oj bacillary iitjseniery by mtlk — Various outbreaks of 
bacillar} dysentery (ricxnt.r) have been ascribed, more or less on 
insufficient evidence, to contaminated milk , but m Sonne dyseutery 
this appears to have been definitely proved (0 K Bowes 193S) 

Causal organisms IliBory — K iduga (ISOS) at kitasnto 8 sugges 
tion identified the wtu logical Rgint of acute dysentery bv applying oggtutma 
turn tests to haetena he isolated from dy ientcry stools This organism he 
obtained from 31 out of 30 cases and he subsequently inoculated himself 
subcutaneously with a killed culture of the bacillus, with the production of 
a severe local reaction His original account was supplemented and atig 
mentedby others in 1901 1002 and 1 90K Two years later an almost identical 
discovery was made by \Y Kruse (1000) of Bonn who found the same 
bacillus in dysenterv cases m Laar Westphalia whileS FJcxner, also in 1000 
found in dysentery in the Philippine Islands a bacillus he thought at first 
was the same as that of Shiga Alout the same time It P fetrong and 
W E Musgrave found similar organisms m Manila It remained for E 
Martini and 0 Lentz (1002) to demonstrate that the bacilli of Shiga and 
Kruao differed from those of Flexner and Strong in their serological as well 
ns in their sugar reactions 

The toxins derived from the Slug i Kruse bacdh w ere investigated by C Todd 
(1003 1901) and an antidysentenc therapeutic scrum was produced In the 
meantime P II Hiss and F F Russell (1003) in borth America had succeeded 
in isolating from crscs of fatal dinrrhwa in children an organism they Called the 
Y b icdlus winch ferments mannite ns well as dextrose Since that time 
investigation! of Kruse Ilittershaus Kemp and "Metz (1907) have led to the 
spbtting up of the maniute fermenting group into a numl or of snb groups 
and the matter was further complicated by still finer differentiations suggested 
by workers on this group during the 10U I>» War 

Modern b u.tcriologi'its riccgmze - 

(1) The non maniute fermenters of which the most important are 
Slu„as bacillus — Bmtenwn shu/n — and Schmitzs bacillus — Bacterium 
schmil t In 1917 I\ G F Sjhimtz described a 1 aullns clostly 
resembling Sluga s bacillus lut differtng in production of mdol from 
peptone and producing a distinct antigen 

(2) The mannite fermenting group now kn iwn as varieties of 

Flexner s bacillus winch include a number of strains (formerly known 
as Strong s bacillus \ 1 icillu* New ensile bacillus etc ) fir details 

Bee p 560 

(3) The latr lutrso furmentm^ group represented Iv Sonnes 
I aciilus — Bacterium sonnet which produce? a distinctive clinical syn 
drome and which is becoming increasing! r important 

Other bacilli have been desenl ed and actredited a role front time to time 
m the production of dy senterv Morgan s Bacillus \o 1 resembling Bad 
coh has recently been discredited, so also has Pseudomonas pyocynnea 
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(B pyocyaneua), which is wideh distributed in water sewage etc , and which, 
mav appear in numbers in the stools and oil culture may inhibit the growth 
of the true dysentery bveilh 

Djsentery bacteriophage — During the list twenty jean d HereUe 
has devoted considerable attention to the elaboration Ij dysentery 
cultures of a special bacteriophage This djsenterj phage is specific for 
both Shiga and Fit xner groups and is apparently produced in the intestinal 
canal of patients recovering from bacillary dysentery Great hopes were 
entertained that this discovery would result in a potent remedy and 
prophylactic but unfortunately these lia\e not been realized The whole 
subject of djsenterj phage is discussed in d Herelle s work The Bacteno 
phage and its Behaviour (1926) 

DHerellc oh«erv ed that A filtrate of a convalescent dysmterv stool had 
the power of clearing a broth culture of Shiga s bacillus W hen a culture so 
dissolved was filtered and a few drops were added to a fresh culture the 
bacilli were dissolved and this could be repeated indefinitely The hhiga 
bacillus, therefore was the organism first recognized as being susceptible 
to bactmophagj It is upon this organism also that most work has since 
been performed and it is the one upon which it is possible to isolate the most 
active races of bacteriophage for there exist strains of sufficient virulence to 
exterminate this bacillus even without enhancing their potency bj passage 

The -nature of bacteriophage —It is generally considered that bacteriophage 
consists of ultra microscopic particles having dimensions of 20-30 
(millimicron) The size of the particles has been determined by testing the 
limits of its filtration through collodion membranes It was thought by 
d Herelle to be a protobactenum either deny cd from the bacterium itself as an 
enzyme or a living autonomous thing which uses bacterial substances in 
order to reproduce D Herelle do«tnbed it as an autonomous living parasitic 
organism belonging to the group of filteral le viruses which multiplies at the 
expense of bacteria and ultimatelj causes their destruction moreover, 
there is an infinite number of bacteriophages 

It is very difficult to give an accurate account of the researches that are 
being earned out on this subject because different authorities vary go much 
in the presentation of their ideas It appears that actually there are manj 
races of bacteriophage w hich are virulent for Shiga s bacillus these races 
varying in the degree of their activity for other species of organism The 
bacteriophage obtained from Flexner bacilli is apparentlj virulent only for 
members of that group 

Bacteriophage is isolated from the stools of j>atients convalescent from 
hacillarv dysentery, from the stools of those affected with mild intestinal 
disturbances and also occasionally from the fscces of normal persons In all 
cases there appear to be fluctuations m virulence of bacteriophage obtained 
from one individual case and also in the resistance of the bacteria and it 
appears that improvement in the patient s condition coincides with the 
moment when virulence of the bacteriophage excreted fn the stools 
dominates resistance of the dysentery bacteria Thus there are reproduced 
in the living bodj the same phenomena as in the test tube 

D Herelle has found in fatal cases of bacillary dysentery that at no time 
during the course of infection dots the intestinal 1 setenoj haze show anv 
activity for Shiga s bacillus cither for the stock strain or for those 
isolated from the stools of patients From this it is argued that in an cpi lemic 
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simple cases of diarrhcca are m reality cases of aborted bacillary dysentery 
attributed to the rapidity with which intestinal 1 acteriophage adapts itself 
to pathogenic bacteria , lienee healthy persons w ho are in immediate contact 
with dy "enteric patients escape infection by rapid adaptation of the specific 
bacteriophage 

1\ ith a view to establishing a specific therapy, d Hcrelle himself ingested 
increasing quantities (from 1 to 30 c c ) of bacteriophage suspensions aged 
from six days to one month without being able to detect the slightest in 
com cnicnce As a result, prophylactic \ acernat ion against bacillary dy sentery 
by means of suspensions of anti dysentery bacteriophage was applicable to 
min but it is probable that any such prophylactic inoculation should I e 
performed with ft mixture of bacteriophage races anti Shiga anti Flexner, 
and so on 

DHereltc has quoted ft senes of cases of bacillary dyisntcry treated by 
the administration of specific bactenophage tins form of therapy being 
limited lit first to cases in which the loftction was y roved by isolation of tlie 
pathogenic organism 

In the Instituto Oswaldo Cruz Brazil a senes of eases was treated with 
a virulent preparation of B d jarnttrur bactenophage It u as concluded that 
possibly this method may be9t be combined with antiserum treatment, and 
in order to of tain favourable reaults tbe 1 actenopbage should be of maximum 
virulence 

Bacillary dysentery in animals.— Bacillary dysentery has rarely 
been proved to exist as a natural Infection in domestic animals H Bold 
and W Iischer (191G-20) found that tho organism may be recognized in 
dysentery of dogs in China it lias l een isolated 1 y Ravaut and Dopter (1009) 
in Pans in monkeys m captivity and by H II Scott (192(5) from a gonlla 
ritxner bacilli have 1 een found in these animals by \\ Kruse (1912) and 
1 B Bowman (1010) and there is some evidence that Sonne organisms are 
capable of producing a fitnl disease in macaque monkeys 

Reproduction of dysentery In laboratory animals — fehigas 
bacillus is especially toxic for rabbits 1 o recs and mice, but to a much 
lesser extent for guinea pigs Sometimes after subcutaneous inoculation 
especially in ral bits the bacilli may become loeabzed in the intestine nnd 
give nse to intense catarrh and necrotic lesions which often prove fatal 
(\aillard and Dopter 1903) Unfortunately the intestinal lesions ns a rule 
differ considerably from those usually seen in man In rabbits dogs nnd 
young pigs the infection becomes generalized and the organisms can be 
recovered from all the viscera Possibly a fatal issue takes place too rapidly 
for dysenteric lesions of the bowel as seen in human subjects to develop 
fully In laboratory animals subcutaneous inoculations produce intense 
inflammation at the Site of injection accompanied by pyrexia This is 
sometimes followed by paresis of the hind quarters and occasionally also by 
severe diarrhcca with, blood and mucus 

Reproduction of the disease in man —In 1900 R P Strong and W 
E Musgrave reproduced bacillary dysentery m ft condemned criminal by 
administering by the mouth a 4S hour culture of Flexner s bacillus 
The man recovered after a typical attack of bacillary dysenterv and the 
organism was recovered from his 6tools 



THE BACILLARY DYSENTERIES 39 

There are three au tin ntu. cases of accidental laboratory infection of bacillary 
dysentery m man H Kruse (1901) mentions a doctor in Jus laboratory 
at Bonn who infected hin self with cultures of Mi ga s bacillus and tK&re 
after suffered from a mil l attack S Flexner ( 1900) in Baltimore described 
the case of one of his assistants who accidentally aspirated a culture by the 
mouth and forty eight hours after suffered from diarriiasa and tenesmus 
with passage of blood and mucus A laboratory contracted infection is also 
reported by L S Lippmcott (19^5) w hen an assistant sucked up by mistake 
an emulsion of a freshly isolated culture of Flexner bacilli Six days later 
clinical dysentery developed and the same bacillus was isolated from tbe stools 

Carriers of bacillary dysentery — These may be classified ns 
healthy, com alescent relapsing and chrome earners 
The healthy carrier is one who excretes dysentery bacilli in a normal 
healthy motion without lia-ving suffered from an acute attack of the 
disease This must be nrc and we agree with Macahster that this 
group is not important for since the cases reported by Ivruse Conradi 
and Slayer raanv years ago little work has appeared except that by 
\ azquez Colct m the Philippines tn 192o The bacilli may hones er 
appear in the feces intermittently as is shown by I Verzar and 0 
w eszeezky (1916) Amongst 417 cases of com alescent dysentery 
(War cises m Germany) they discovered 77 earners of whom 7o were 
excreting Flexner s bacillus R Saisawa and B Tanale (1926) ex 
amined 2 847 recruits in the Japanese \rmy and found that 0 52 per 
cent were healthy earners among soldiers in barracks out of 4 648 
examined 0 32 per cent proved to be tbe same Am mg tbe total of 
33 carriers Shiga s bacillus was found m one case Flexner s in b 
and the N bacillus in 17 

The majonty of bacillary dysentery carriers are conrafescenf carriers 
ie persons who, after an attack of bacillary dysentery continue 
to pass \iable bacilli m the fscces usually together with blood and 
mucus Saqu6p£e considers that the formes fnstes the slight and 
clinically almost unrecognizable forms of the disease play an important 
part in its spread 

Friedmann in 1913 reported an epidemic tn which eighty six men 
in a cavalry regiment were attacked and which y\as eventually traced 
to a convalescent carrier and m 1921 Keersmakers described an 
extensive epidemic amongst the Brussels garrison which was traced to 
a prisoner of war who had recently returned from Germany 
J A Arkwright H\ Yorke 0 H Priestley and W Gilmore found 
that two out of fifty convalescent dysentery patients were excreting 
Shiga b bacillus six months after the attack A M Kennedy and 
D D Rosewarne found only six camera of which three were Shiga 
and Flexner in 5 000 feces examinations Similarly JON Bsrratt 
(1916) m a minute examination of fifty convalescent dysenteries 
from Gallipoli and Egypt found only threo earners 
The relapsing earner may be defined as one by whom dysentery 
bacilli are passed in the feces owing to renewed aetiv ity of the organisms 
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m the intestinal canal N V Hudson has reported upon such a case 
lhg patient contracted IJexner dysentery in June, 1918, and during 
a relapso tlirtc and a halt y« ir* liter, m Iinuary, 1922, the bacillus 
was again isohlcd The author has had a similar expert! lice an 
officer contracted Shiga dysentery m April, 1917, the hacillus being 
isolated on culture , exact! v time vears later he suffered from a clinical 
relapse in England, during which tin. saint organism amis isolated 

The chronic carrier may bo delinpd os one who is incompletely cured 
of the diseaso in a clinical sens* , and continues to pass dysentery bacilli 
m the feces The import onei of tins factor Aias amply confirmed in 
tin 1941 Libyan campaign 

W rietcher (1917), working in England on War convalescents, found 
only one carrw r of Shiga s bacilhin among 800 men . on the other band, 
dysentery’ bacilli of the JTevnor type nero isolated in 2 25 per cent 
Agun rittclier and I) L MacKinnon in 1918 found that Shiga 
enmers were rare in a group of 985 A\ir cunt ule'Cents — 1 89 per ctnt 
—while 61 wtre llesnir carriers E bir^ent and L A£gre found 18 
chrome carrier^ among a group of 67 pilgrims who had ncently returned 
from Mpcca 

The infective bacilli emanate from the diseased muco«a According 
to W Fletcher the hiding place of the orgamsms m the mtestma! 
mucosa from which dysentery bacilli can be obtained are — 

(«) Retention cysts in the subniiuosa originally described by the 
author (Tig 8) 

(6) Collections of pus which form beneath the? pigmented sears of 
btalid ulcers 

(c) Undermined margins of clnomc ulcers 

The cirner state m bacillary dysentery does not, as a rule, persist 
tor any great length of time ff M Perry (1025) paid especiaf attention 
to this point in the case of Shiga earner* He showed that the stab 
usually persisted from four to six months, and nt the end of a year 
only 4 pir cent were still carrying dysentery in the case of I lexner 
infections it was higher 7 per cent The carrier state may last at most 
thm or four years For instance Hudson reported a case of Flexner 
infection in which the bacillus could be demonstrated for three and ft 
half years 

The great majority of earners, even when apparently healthy, ara 
still suffering from ulceration of the intestinal mucosa, wherever 
sigmoidoscopy has been carefully performed, as m the senes investi 
gated by K Saisawa and R lanabe (1920), ulceration or inflammation 
of the lower sigmoid or of the rectal ampulla has been revealed 

According to A Vazquez Colet (1925) the serum of the carrier aggluti 
nates the homologous organisms and emulsions made from stock 
cultures give the best result Treatment of the carrier state by auto 
genous vaccines in order to nd the intestinal tract of these orgamsms 



Fig 8 — Chrome bacillary dysentery (Shiga infection) microscopic section showing 

formation of submucous retention cysts Irom adenomatous extensions of 

Utberkuhn follicles 

cutaneously into guinea pigg in a do°e of 0 1 c c proved fatal 
m 48 hours . m rabbits death was preceded by dtarrhosa, collapse, 
and paralysis of the extremities Neisser and Shiga further noted that 
these toxic substances were precipitated Ly alcohol and ether and 
destroyed by heat at 75° C , while C Todd (1904) prepared a soluble 
toxin which was highly actne m rabbits and horses, but much leas 
so in guinea pigs, rats, and mice Dopter (1905) described definite 
lesions in the spinal cord, chiefly chromatolj sis of the anterior horn 
cells, and these were noted as frequently after injection of toxin as after 
the bacilli themseh es 

B Kraus and B Dorr (1905) concluded that Shiga s bacillus gn es 
nso to two toxins, one a soluble e\o toxin fatal to rabbits and guinea- 
pigs and giving n3o to a specific neutralizing antitoxin, the other an 
insoluble endotoxin present m bacterial bodies Later Bessau (1911) 
concluded that there art two toxins, one, paretic or neurotoxm causing 
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paralyse of tho muscles the oilier, intestinal to\in causing diarrhoea 
and chrome marasmus 

The dysenteric toxins are very resistant to heat and to the action 
of light and ferments, their activity is neutralized when they are 
enniNificd with fresh Rincons membrane, especially that of the rabbit's 
intestines 

\\ \X C loployondG & Wilson (1989), m summarizing our present 
knowledge of tins subject, consider that Sluga’s bacillus gives rise to a 
soluble toxin, whilst Llexmr bicilh do not Tho toxins of Slnga’s 
bacillus are much more potent than those of tho Flexner group, some 
strains of the latter having actually bein proved to bo completily 
a toxic 

As regards the nature of the toxin, it is believed to be intermediate 
in position between an exo and an endotoxin, possessing some of the 
properties of each In order to prov e that the dysentery endotoxin is 
distinct from the exotoxm, it would be necessary to show that an anti 
exotoxic scrum has no neutralizing cffict upon the endotoxin, but it 
has been found that such a serum will neutralize Shiga town whichever 
wav it is prepirid 

lx Schroer (1910) has studied the toxins of Schmitz s bacillus The 
txutoxin was obtained from a filtrate of broth cultures by pre 
cipitation with trichloracetic acid, and the endotoxin from young 
cultvms grown on a„ur The endotoxin is rather weaker than that of 
Shiga s bacillus Rabbit*, are* most sensitive to exotoxm, guinea 
pigs to endotoxin The conclusion is reached that, in production of 
toxins Schmitz s bacillus occupies a position b< tween active B ghuja, 
and inactive B jlexncrt 

C C Ohell and A V Blake (1930} produced a modified toxin 
toxoid Tins is prepared from the filtrate toxin bj the addition of 0 6 
percent formaldehyde so that after three WLcks at 37® C the original 
toxin becomes innocuous A horse immunized with toxoid however, 
yielded a very potent antidysentery strum after six weeks treatment 

Habitat of the dysentery bacillus In the human body — 
The dysentery bacillus is an inhabitant of the intestinal canal and, in 
the great majority of cases, sole!} of that tract It is found 
mostly in the mucous membrane of the lower part of the small, and 
through the whole extent of the largo intestine The organisms 
occur m the lower part of the mucous membrane in immediite contact 
with the museulans mucosat coat, rarely penetrating beneath it It 
is, therefore, from this layer that the dysenteric toxins are absorbed 
and earned into the blood stream There is some evidence too, that 
in the large intestine tho solitary lymphoid follicles are first infected 
In early cases of the disease dysentery Incilh can be isolated with 
comparative ease from the inflamed mucous membrane, and oce isionally 
it autopsy from inflamed mesenteric glands 

Dysentery bacilli have rarely been found in the blood, gall- 
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Barium enema of chronic bacillary dysentery 
(Flexner infection) showing smooth outline 
of bowel patches in descending colon and 
normal outline of the csecum 


CHRONIC BACILLARY DYSENTERY 

PLATE I 


2 3 

1, Acute bacillary dysentery necrosis 2, Diphtheroid membrane In 
bacillary dysentery 3, Subacute bacillary dysentery 
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4, Chronic bacillary dysentery 5, Mixed Infection of amoebic and 
bacillary dysentery, A — amoebic ulcers, B — bacillary necrosis of 
mucosa 

ATHOLOGY OF THE COLON IN BACILLARY DYSENTERY 

(Drau. n by P H Munson Bahr after II FUtchei and 1/ IV Jfpps 

PLATE II 
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bladder urine and spleen L Ro euthal (1903) isolated Shiga s 
bacillus m pure culture from the spleen and from the heart s blood rn a 
man of twenty years of age who ha l ulceration of the large intestine 
H T S Areline \ E B ijcott and R F Macdonald obtained Flexner s 
bacillus from the spleen m 190S 9 1 Darling and I B Bates (1912) 
recorded the isolation of Shiga s 1 i dlus from the blood of a negro who 
died four dajs afterwards fr n h sen ten which was verified post 
mortem and T Traenhel (191o) lccetded in i ohting the Flexner \ 
bacillus on bile-medium cultun onct out of 950 attempts J C G 
I edingham and "R J Penfold (1015) recorded the isolation of Shiga s 
bacillus from the blood of a patient originally s lffering from para t 
tvphoid A A Ghon and B Roman (1 Q 15) recovered the Flexner L 
bacillus from the blood and splc n in ( ermany and L Dudgeon 
in 1919 in Salomca succeeded in ol t nnmg it from the blood twice 
out of 145 attempt* P C Flu (1918) in Java obtained Flexner Y by 
blood culture in a child aged f ir years s lffering from tjphoidsl symp 
toms C M A Maer (1918) ol tamed a profuse growth of Shiga s 
bacillus by blood culture in a fulminating case ol bacillary dvsentery 
with cerebral symptoms th bacillus being al o isolated post mortem 
H Spran 0 er (1926) in G miany by u in„ a special bile medium 
succeeded in isolating Shiga s bacillus twice Hexner s bacillus once 
and the \ bacillus once by blood culture 

The dysentery bacillus has \ ery occasionally been grown from the 
bile at post mortem for example bj \ Ghon an l B Roman (1915) in 
Germany and by A Connal and E C Smith (lfi - ^) in Nigeria P C 
Flu ui 1918 found that bile does not definitely inhibit growth of 
dvsentery bacilli and he was able to isolate the organism from it 
two months after the last intravenous injection of Flexner bacilli 
into rabbits C R Du\al and Bassett (1903) recorded isolation of 
Shiga s bacillus from the liver 

Records of isolation of the dysentery bacillus from urine are 
scanty S R Bruenaucr (1916) obtained dysentery bacilli m four out 
of fifty four bactenologically proven cases A Ghon and B Roman 
succeeded in doing so once in a male and E Fraenkel (1915) found 
bacillus Flexner Y once out of thirty six cases of mild dysentery 
Dysentery bacilli may therefore be present in the unne during the 
acute stage of the disease or m early convalescence 

On one opcasion R R Elnorthy (1918) isolated Shiga s bacillus 
from the synovial fluid m dysenteric arthritis He employed a large 
amount of joint exudate for tlie purpose and as a result four colonies 
of Shiga s bacillus appeared 

Geographical distribution and epidemiology —Bacillary 
dysentery is a widespread disease and although at the present dav 
more frequent in the tropics and sub tropics where the sanitation is 
either primitive or non existent it still occurs from time to time m 
epidemic form in highly cultured northern European countries Dys 
entery was rife in medueval England at a time when filth squalor and 
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overcrowding were only comparable with primitive tropical conditions 
at the present daj In recent yearn epidemics bare l«en recorded in 
France, Germany, Great Britain, and the United States In civilized 
countries the disease especially affects small children, in whom it may 
cause a considerable mortality In these countries too, it is endemic in 
lunatic asv linns and similar institutions In France, Italy, and Gt rmany 
bacillary dysentery is apt to attach soldiers in barracks and in encamp 
nients there was for instance, the well known epidemic among the 
Prussian Guard at Dobentz in 1901 (Dngalski) In Russia under the 
Soviet ripime widesprtad and extensive epidemics hare been recorded 
lhat bacillary dysentery is bv no minus nece«svrilv associated with 
high atmospheric tiinjieratures is shown ty the fait that outbreaks 
resembling this dmse have lncn n corded m sub arctu countries * 

Bacillary dysentery lias always been associated with tho armies in 
the field It apparently decimated the armies of Napoleon on the 
retreat from Moscow , it was present m the Crimean Vt ar , it was tho 
chief form of dysentery in the South African War of 1900-02 (88,108 
cases with 1 812 deaths) , and it was undoubtedly a feature of tho 
Franco Prussian Mar of 1871, leading to epidemics m Germany which 
lasted for several years In the 1914 18 War it furnished a considerable 
proportion of the casualties on all fronts, especially in Gallipoli, fialomca, 
Egypt Palestine, Mesopotamia, and East Africa, while even in Franco 
and Flanders it assumed considerable dimensions in 1917 and 1918 In 
the former jear it accounted for 8 76 per thousand of casualties in 
Franco and no less than 486 per thousand in East Africa, while in 
Gallipoli, in August, 1915, it was responsible for a high proportion of the 
120,000 medical casualties evacuated from the Peninsula within three 
months f To quote Shiga, it is always a constant companion of 
war, and it has been more fatal to armies than powder or shot " 

In India, Malaya, and tbo Pacific Islands, bacillary dysentery is 
responsible for widespread and particularly fatal epidemics In the 
Fiji Islands, for instance, epidemics in 1884 caused a mortality 
rate of over 130 per thousand and even in rpcent vtars it has varied 
from 52 to 128 per thousand 

Wherev or it occurs, bacillary dysentery is hhelj to appear in epidemic 
form and these epidemics are usually Bubject to seasonal variations , 
in the tropiCB, where there is a well marked wet season, the disease 
tends to appear at the end of the rains In India, aUo, where bacillar} 
dysentery epidemics are of' annual occurrence, L Rogers (1918) has 
shown that a characteristic seasonal incidence occurs During the 
colder months of January and February bacillary dysentery almost 
disappears, to rise with the advent of the warmer weather; but in 

* Tha dysentery so frequently referred lo In tin narralire of ^mtt g and XI tvkleton a 
Antarctic erptorat uns seems to have teen an irrilalire enteritis due lo 9 too rspi i return 
lo b meat dietary after partial star eat < n 

t It nas pointed out by I C G Ledmgham an 1 C Vl W my on, and also by tl e author 
that Ue tuajicUy uf It e dysmtery coses in Ihe epidemics in Oallvpoli and Mesopotamia 
during 1015 and 1016 nere bacillary m origin and only some 15 20 percent were amoebic 
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the very hot May and June there is a fall The maximum increase 
follows closely on the monsoon rains in July, reaching its peak m 
August and September 

Balfour Kirk has summarized tin epidimiology of bacillary dysentery 
in the tropics as follows — 

(«) Rains deter occupants from defecating at a safe distance from 
their i lllages 

(b) Waterlogging of the roil prevents bacilli from dying out 

fe) The people are more liable to chills which precipitate an acute or 
subacute attack 

(d) Natives crowd together thus increasing the chances of infection 

(e) There is an increased risk of pollution of water supplies 

In Arabia very undent epidemics of bacillary dysentery are frequent 
among Mohammedans on their annual pilgrimage to Mecca The high 
mortality rate and the infectious nature of the disease among them 
may be appreciated from thistndie*. of M A Buffer and T G Willmore 
at the Tilgnm Station of El Tor m Sraai in 1909 and 1910 The 
classical types of D slnqce and B Jlexnen were isolated, but the 
commonest was a subvariety of the latter Darned El Tor No 1, from 
■which these workers prepared a therapeutic antiserum 

Bacillary Dybfntery in its Relation to Intestinal Amiebtasib 

It is probable that no proper conception can be obtained of the true 
distribution of bacillary dysentery from isolated published statistics or 
from official sources There are two mam factors to account- for dis 
crepancies which will be found in this particular section — 

1 The bacillary disease can only be diagnosed with scientific certitude 
by isolation of the dysentery bacillus, and this is a procedure demanding 
skill, a properly equipped laboratory, an experienced scientific director, 
and the provision of adequately trained laboratory assistants Such 
facilities are not to be found everywhere in British Crown Colonies and 
in the more undev eloped portions of Central Africa and Central America 

2 Tho recognition of amoebic dysentery and the differentiation of 
Entamoeba histolytica from the non pathogenic amcebaj require the 
attention of a properly trained protozoologist The number of specially 
trained personnel is limited, and many are tho pitfalls which beset 
the tyro m the identification of the true dysentery amceba in all its 
a anous stages There exists, therefore, a not unnatural tendency among 
inexperienced practitioners to “ rush in where angels fear to tread,” 
and too readily to diagnose amcebiasis in tropical countries, where this 
infection is naturally prevalent, and where the disease evokis more 
popular attention than in northern climes 

There is at present no uniformity in the matter of diagnosis nor 
general agreement on the ba<ns by which these diagnoses are made, and 
until there is some universal and generally accepted standard, dis k 
crepancies and paradoxical statements are bound to be noted and 
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sudden boitleterscmcnts ol statistics to occur from time to tune Wo 
i umot always sincerely believe that the nature of (lie prevailing form 
of dysentery has changed with this almost startling rapidity The 
truth is that bacterial infections, in all their different and perplexing 
phases are much more intricate and difficult to detect than are 
protozoal 

Fot more detailed information regarding the world incidence of the 
two main forms of dysentery, the reader is referred to Table X, pp 
186-150 



CHAPTER VII 


THE BACILLARY DYSENTERIES (continued ) ; PATHOLOGY, 
SYMPTOMATOLOGY AND COMPLICATIONS 

Mild cases. — It is difficult to describe the pathological appearances 
of mild bacillary dysentery because since patients do not succumb 
to rmjd infections opportunities for post mortem examination are 
infrequent The earliest legions noticed bj the author appear to origin 
ate m mphoid follicles of the large intestine These giv e nse to super 
fieial Bnail track ulcers which tra\el across the bowel spreading on the 
free edges of the transverse folds of the mucosa together with this 
there is catarrhal inflammation of the mucous membrane with the 
secretion of viscid mucus 

Very acute cases. — The fully developed pathological picture 
appears to consist of acute hyperemia of the large intestine which 
eventually results in a gangrenous process (coagulation necrosis) of the 
mucous membrane This is seen especially m the lower portions of the 
large intestine, but may affect the list eight feet of the ileum and v er> 
exceptionally, the whole small intestine (of which the author has 
investigated one case) This process is especially severe in the rectum 
and pelvic colon, but the ciecum, hepatic and splenic flexures appear to 
be particularly selected Acute inflammation and necrosis are brought 
about by direct action of dysenteric toxin on the mucous membrane, 
possibly also by its elimination from the blood stream In especially 
virulent cases death roaj take place in as short a time as fifty six hours 
from the onset 

Stage of liypercemia — At autopsy the appearance of the cadaver 
suggests intense toxsmia, but there is no wasting There is paralytic 
distension of the large intestine., the mucosa is found to be bright 
scarlet red, v ery friable, dripping with blood, but there is no infiltration 
of the walls of the viscus The lumen of the bow els is filled with viscid 
mucus intermingled with blood , m the 6mall intestine there is a 
similar outpouring, tinged green with bile Abundant signs of wide- 
spread toxic absorption aro usually found Thus, a general lymphoid 
peritonitis is present, with exudation of free serous fluid into the 
peritoneal cavity lymphoid flocculi of the peritoneal surface, and 
oedema of the mesentery The mesenteric glands are enlarged, red, 
47 
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and softened Very commonly post mortem liihissuscc ption of Urn 
small intestine present There is engorgement of tlu nglit side of the 
heart, tho In nr and hidnejs enlarged and congested show pan n 
ihvmatotis degeneration (tovtnnc neplirosis) , the gall bladder contains 
scanty* tenacious niubcr coloured bile , the spleen is dark red and 
slightly difilueut the suprarenal glands may show central necrosis 

In less acuta caies which do not run such a rapid course,, the mucous 
membrane has a rosj plum colour, mottled with mum runs submucous 
hanuorrha^es while tho whole bowel is cedemntous and consequently 
much thicker than normal (Plitto IV, 1, facing p (1C) The nu nitrous 
extravasations of blood into the submucosa constitute the acute 
hemorrhagic type II It I)lw and N H Entries (1 r >21) describing 
the pathology of a series of 259 acute nnd fatal cas* s notid together 
with the acute changes in the intestines, toxic spoiling of the viscera 
In one instance Flexner a bacillus was obtained from a splttuc abscess 
Myocarditis and pericarditis were common 

Stage of necrosis — In those who sure ice this process for more than a 
week the stage of coagulation necrosis is reached Then the cadaver 
shows very considerable signs of wasting The large intestine, especially 
the sigmoid flexure is spastic and narrowed The how el wall is 
thickened by (edema, ha-morrhngi s anil cellular infiltration The 
appendices (piploicfl. are engorged discoloured even cpdematous 
Tho defunct mucous membrane is converted into an olive green 
brownish, or even blackish sill stance which is rt_i<l to tlu touch and 
pitted on the surface like a hva field (Plate III 2 facing p 50 ) Tho 
last few feet of the ileum mav be similarly affected This greenish 
material represuits the diseased mucous membrane i\ tending down to 
the muscnlans mucosa* Tins colour is mainly due to staining of the 
dead tissue by bile and partly to the altered blood pi 0 nients The 
intestinal contents consist of dark greyish fluid containing altirul blood 
but owing to destruction of raucous cells show little mucus The 
necrotic mucous membrane cm bo scraped off with difficult}, revealing 
numerous small hemorrhages Occasionally patches of necrosis are 
found scattered throughout the length of the largo intestine, inter 
spersed with areas of comparativ ely normal mucous membrane 

Apparently Matures care of tins destructive process consists in 
exfoliation as in a diphtheritic membrane, exposing a raw granulating 
surface It as probable that » bowel thus destroyed cannot possillv 
recover and even if this were possible occlusion of the lumen would 
result In this type of d} sen ter} death usually takts place at the 
end of the third week B} this time the body is emaciated tho 
toWAoiTj st/e/s IiA Ws xtuttiMtVf iJowcppi^iTeA Vm* tmrerAwm vs de- 
nuded of its fat tho abdominal viscera aro wastiil and the mesenteric 
fluids hard and fibrous hero the necrotic process affects onl} 
limited portions of the bowel, ulcers of an lrngular outline tend to 
form Usually they are oval or irregular and communicate with each 
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other b} submucous burrows or Mimses This riddled appearance 
involve^ thf whole of the largo bout I (Plate II, 1-4 ) 

P Rcmlingtr and J Dumas (1915) describe an acute suprarenal 
syndrome in 4 per cent of bacillary dysentery cases The diagnosis 
is -verified at autopsy by finding the adrenal hypertrophied The 
syndrome appears in benign as well as in severe cases, and at any period 
of the disease Histologically, m the suprarenals there is congestion of 
the capillaries and diffuse coagulation necrosis affecting both the 
cytoplasm and the nuclei of cells In view of this pathology, injections 
of eucortonc are indicated in treatment The resemblance of the 
clinical state to Sunmond s di«ea«e has been noted 

The stage of recot^ry - — M lien the mucous membrane has been as 
completely destroyed as m the description already gw en, it is difficult to 
visualize how it can lie restored to its normal condition Observations 
indicate that regeneration of the mucous membrane takes place from 
islands of mucosa which have escaped destruction Repair appears 
to consist of proliferation of the columnar epithelium and the laying 
down of fibrous tissue, the healing mucosa being represented by a 
granular surface interspersed with fibrous scars V here this has failed, 
the surface is covered with bleeding granulation tissue extending 
■ throughout the whole length of the large intestine or in scattered 
patches, especially in the lower portion Over production of granulo 
mata may result in pseudo polyposis The transv erse colon is sometimes 
distended and sacculated Often coiE of the large and small intestine 
may become matted together by plastic peritonitis Pencolonic 
thickening and general hyperplasia of the large bowel as observed m 
chronic ammbiasis do not follow 

Pathology of chronic bacillary dysentery. — Chronic ulceration 
of the large bowel is the outstanding feature in chronic bacillary dysen 
tery The lesions are at first small, lenticular ulcerations of the mucous 
surface involving the muco-a , sometimes thev are found in the lower 
ileum (Plate II, 4 ) 

The more advanced chronic lesions have been observed m pensioners 
from the 1914-18 A\ar, and are common enough in natives, who suffer 
frequently from recumng attacks of longstanding bacillar} dysentery 
These lesions consist of irregular ulcerations of the mucosa which 
JSWft ), y penetrate beneath awkwAmm layer In a certain proportion 
of Europeans who have contracted chrome dysentery the mam lesions 
appear as a granulomatous mucous membrane without demonstrable 
ulceration In bacillary d}«tntery the ulcers are irregular in shape and 
run at right angles to the long axis of the bowel , the edges are not 
undermined and the base consists of grCyish or brownish slough In 
the chronic form pseudo polvpoid granulomata are sometimes so 
extensive as to >cclude the lumen Further features are given in the 
accompanying comparison 
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Chrome HaaHartf Vlctratian 
Ulcers commence on free edgi of 
transverse folds and run at right 
angles to the long axis of the gut 
Ulcers ara serpiginous with ragged 
edges , they often communicate 
with neighbounng ulcers and as a 
rule involve the musculans mucosa 


✓1 merino Ulceration 
Ulcers commence as small ab 
accuses m the suhmucosa which on 
rupturing, ulcerate and are dis 
tnbuted parallel to the long axis of 
the gut Ulcers are oval, regular 
w ith undermined edges, rounded or 
heaped up margins, discrete, flask 
shaped on section, involving mucous 
membrane submucosaand muscular 
coats They originate in the 
subraucosa 


Perforation of the bowel as a result of b icdlary dysentery may take 
place, although it is very rare compared with chrome nmoebiasis TIip 
author recorded (1919), in a senes of over 800 autopsies in Egypt 
three instances of ante moTtim perforation of the transverse colon 
with general peritonitis 

Retention cysts — The author dt scribed u curious pathological con 
dition which is the direct sequel of chronic bacillary dysentery and 
which is frequently seen m autopsies ou Eastern natives — the formation 
of tapioca like mucous retention cysts varying in size from that of a 
hemp seed to that of a cherry, which are distributed unequally through 
the large intestines cansmg excrescences on the peritoneal surface, 
on incision clear, jelly like mucus can be expressed The retained 
material is oftpn infected with riexner bacilli and with J3 coh, and 
may ultimately result in nbscmeB within the bowel wall These cysts 
form from proliferation of the mucous membrane beneath the musculam 
and explain the intractable mucous colitis which is so frtqueutly a 
sequel and which is so difficult to treat W Fletcher and M W Jepps 
(1924) in their studies on dysentery in the Federated Malay States 
describe this condition as quite common in chronic cases and m carriers 
Repair of chronic ulceration takes place pxtremely slowly by the forma 
tion of pigmented scars which are visible ns bluish depressions, beneath 
which lie retention cysts (Fig 8 p 41 ) 

Mixed Infections — The frequency with which tuberculous 
ulcerations and hyperplastic tuberculosis of the large intestine are 
noted in natives of the tropics who have suffered prev lously from 
bacillary dysentery makes it probable that the damagi d mucous 
membrune offers lowertd resistance to tubercular infection 

Amebic ulceration may co exist with bacillary disease Typical 
lemons are superimposed on a fibrotic and scarred bacillary bowel 
and, per contra the author has seen acute bacillary dysentery grafted 
on amcebie ulceration , but these cases are by no means frequent 
(Plate II, 5) 

Chronic bacillary dysentery may, also, be the starting point of a 
fatal generalized B colt pyiemn, and the author, in association with 
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I, Amceblc Dysentery Tjpical patches of infiltration and ulcera 
tion. of ascending colon, showing Djak hair” sloughs 2 Bacil 
lary Dj sentery {Shiga infection) Coagulation necrosis of lower 
portion of ileum, showing characteristic green coloration of the 
destroyed mucous membrane 

INTESTINAL LESIONS IN AMOEBIC AND BACILLARY 
DYSENTERY (Half n at size) 


Plate III 
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J I Lnriglit, Ins described a B coh nepbnl is m which pyaimi abscesses 
form m the Malpighian bodies and finally had to large suppurating 
abscesses It is therefore possible that ulceration of the lar 0 e intestine 
may be primarily' responsible for those chronic B coh infections so 
commonly encountered in tropical practice 

B coh infections — J I Enright and the author in 1917, in Cairo described 
amongst Turkish and Arab prisoners of «ar a pyemia in which the kidneys 
were specially affected caused by B coh communis or allied organisms 
IS me cases were diagnosed during bfe and ?ix postmortem Chronic bacillary 
ulceration of the large intestine and rectum were common and it was demon 
strated that the organisms gamed entrance to the 1 lood stream through 
the lesions in the intestinal mucosa and were present m the blood and urine 
The infection was found particularly in association with chronic bacillary 
dysentery and parenchymatous degeneration of heart liver spleen and 
kidneys was evident In smears from the organs the colon bacilli showed 
marked polar staining The bacilli isolated m pure culture from absce««es 
in the cortex of the kidneys were divided into nine groups by their sugar 
reactions Three failed to ferment lactose and a type corresponding to 
B neapolitanvs Emmench was most frequently encountered 

Protozoa and their cysts trc bacillary dysentery exudates — The existence 
of mixed infections of amcebic and bacillary dysentery may cause 
confusion to pathologists and clinicians That such infections do exist 
there can be no reasonable doubt On two occasions the author found 
active Entam&ba histolytica m a stool with a characteristic bacillary 
dysentery exudate from which he was able to isolate Shiga s bacillus 
but he has never seen cysts of E histolytica in a bacillary dysentery 
stool Other intestinal protozoa are encountered 'Sometimes the 
% egetatn e form of E coh may appear and these ha\ e to be differentiated 
from similar stages of E histolytica The reader is referred to the 
Appendix, p 533, for details on this point During the stages of 
recovery intestinal flagellates such as Chilomastix Trichomonas and 
even Gtardia may be present in considerable numbers It is probable 
that these organisms find in the bacillary dj sentery stool a medium 
which ig congenial for their propagation and it is probable, too that 
their presence increases inflammation and irritation 

Double infections of the amceba (E histolytica) and the dysentery 
bacillus are not 60 common in Europeans as in debilitated, half 
starved and exhausted natives Some excellent pathological specimens 
illustrating this point were collected by H R Dew in Egypt during 
the Great \\ ar and were in the collection of the Royal College of Sur 
geons W Fletcher and M W Jepps (1924) record that in complicated 
cases no other bacillus was found so frequently in amoebic dysentery as 
B dysenteries, which was isolated from 27 out of 198 cases , also that 
in a number of fatal cases of chrome dysentery they found lung lesions 
due to B mucosus capsulatus 

Relationship of the pathological lesions to the presence of the dysentery 
i acillus — During the World War (1919) the author showed that the 
4 
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dysentery bacillus umld lx umiak d m (he early stages directly tom 
the mucous membrane, hut when necrosis had taken phee ( Ins organism 
could bo recover! d tom (lie drip* r I iyi is of (ho bowel 
In tlie necrotic stage it is necessary (o scrape away the dead tissue, 
while in chronic dysenteric ulceration tho organisms (D shigce ) can be 
recovered from the bases of the ulcers It was found that m 55 cases of 
the chronic form the krgt mtfstim was affected as follows — 

Cases 


IV hole of tht- hrge intestine 24 

Csecuni and transverse colon I 

Rectum sigmoid and transverse colon 3 

Rectum, pelvic colon ami sigmoid 17 

Sigmoid alone 5 

Rectum alone 5 


The tendency is for chronic bacillary ulceration to occur mostly m 
the lower part of the intestine, i e m the sigmoid colon and rectum 
In the upper portions ulcers oto generally b1 willow and increase m 
depth and c\teut towards the lowir portion In two casts chronic 
bvctUary ulcus were present in tho lower part of the ileum and the 
dvsentery bacillus (B flexntri) was isolated 
Histopatholofty —The histology of tho bowel m bacillary dysentery 
is a subject to winch the author lias given special attention and can best 



be illustrated bj means of diagrams (Ii n s 9 10 ) Iu tho acute stages 
the mucous niunbrane is invaded by inflammatory cells mostly of the 
'{Jju-jnp, tyyA* tlw, cupl tew wrgrogzd iwi ttvm- m mvwmre& 

small hemorrhages the goblet cells being enlarged In the submucosa 
there is engorgement of the veins with considerable accumulations of 
inflammatory celh The inflammatory changes are most intense m the 
vicinity of tbp lymphoid follicles 
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possible to recognize macrophage endothelial cells (histiocytes) ap 
patently derived from the capillary endothelium They aro often 
large 15-20 u m diameter, and contain ingested red cells sometimes 
leucocj tes I\hen they appear in the stools the} are apt to give rise 
to confusion ns they bear a closo resemblance to amoeba (Pig 11) In 
thc«e severe cases the muscular fibres of the circular and longitudinal 
muscular coats have undergone toxic spoiling Casos have been seen 
m which all layers of the bowel wall have undergone coagulation 
necrosis 

Exfoliation of the necrotic mucosa is followed b} granulation tissue, 
and the submucosa beconus the seat of newly formed capillary vessels 

In the 9tage of repair, proliferation of the columnar epithelium takes 
place from the fundi of Lieh »rktihn follicles Tito snbinucosa remains 
thickened and becomes the amt of fibrotic changes 

Chrome ulceration - — The formation of a chrome bacillary ulcer is 
illustrated m I lg 12 Ulceration proceeds from the fundi of the des 
troyed follicles whdefibrmis tissue forms in the immediate vicinity The 
formation of mucous retention cysts proceeds from the base of the 
I leberkillm follicles forming cystic pseudo adenomata distended with 
mucoid secretion At first they are lined by columnar epithelium, but 
later tlie cells aro destroyed and the cavity is lined by basement man 
brano (Pig 8, p 41) 

Symptomatology op Bacillary Dvsevtery 

Ihe practitioner in the tropica soon realizes that it is only in the 
acute and obviously toxic cases that his clinical acumen wifi permit 
a definite and positive diagnosis of bacillary dy stntery £ven with the 
assistance of an efficunt laboratory service lie must still bo guided by 
clinical sense Wien several cases of an acute dysentery of sudden 
onset with prostration and to\a?mia occur in the same neighbourhood 
and i specially when children and the enfeebled are attacked, then a 
diagnosis of bacillary dysentery mav with certainty be made but 
it is oil important that, in every case this surmise should havo rehablo 
laboratory confirmation Sporadic cases, and especially those not 
uncommon instances of relapsing bacillary dysentery may be difficult 
to differentiate from amcebiasis It seems superfluous to labour the 
point that tins question of diagnosis is all important and that there is 
no disease in which the co operation of the clinician and the pathologist 
is so issential 

In clinical cases of bacillary dysentery, it can be stated at the outset, 
all degrees of sev erity occur from a mild apparently harmless diarrhoea 
to a toxic fulminating choleraic disease which may be fatal within 
tw o or tfm e days from tfu onset Div ergenci s m chwcaf types are noted 
in adults in children in natives in Europeans, m different epidemics, 
and m different countries It is a matter of importance that severe 
cases should be recognized early and the appropriate stops taken 
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nlhuwi'.oirrcpirablod image to tho mucous membrane may lake place , 
moriover, the sooner tbo pitiuil tomes under treatment tho le«s hkelt- 
houd there ol thi disc nno bfioming chronic unit intractable 
Though there is no golden rule, the following symptoms may bo 
regarded as cardinal intermittent or remittent fever, great abdominal 
pain, tenesmus, and excessive diarrhcea with the passage ot blood- 
stained mucus in tho stools, in se\ ere cases general constitutional 
symptoms due to absorption of toxins and, occasionally, intractablo 
vomiting are noted The longue w usually dry and furred and the 
pulse rapid and out of proportion to the degree of fever 
Incubation penal — Whenever bacilhry dysentery appears m a 
cron ded community it spreads wtli alarming rapidity The incubation 
period, 8S determined by tlie experiments which liave been undertaken 
on man in tho few instances recorded, is generally from three to 
seven days According to Dudgeon tho known incubatiou period in 
one case was twelve hours , m others thirty two hours to six days 
In laboratory infections (Hir'chbruck and H Thiem) it is usually 
th’-ee days 

Onset — Symptoms usually begin suddenly , abdominal paiu and 
discomfort with colic are felt some time before the initial diarrhcea 
begins, accompamul by violent and excessive peristalsis, and usually 
diarrhcea persists for a day or more before blood and mucus appear 
m the atool 

E Becher (1918) considered that there are characteristic differences 
between tho clinical course of Shiga dysentery and that due to Flexiier, 
so that tho latter is not to lie considered merely as a slighter form 
Ilexner dysentery he thinks, begins quite acutely with a high fever 
of short duration and simultaneously, or soon afterwards, diarrhcea 
sets m, with blood and mucus m the stools Rigors and vomiting are 
nl-o often observed at the commencement of the disease which, on the 
average, runs a course of one week 
Mugs dysentery begins less acutely and increases in seventy, reach- 
ing its climax only after some days The fever, when present, is of 
longer duration than in Flexner infections, and the initial sharp rise 
is missing On the whole, tlie duration of the disease is longer As a 
general rule, too, tho condition of the patient m Shiga dysentery is 
grav er and tbo prognosis w orse than m Flexner dy sentery This worker 
claims to be able to differentiate tbo two forms of dysentery on 
their clinical course alone, but this is doubtful 
0 tV Comer has emphasized that in Shiga infections there is an 
early histotoxic nnoxanna, manifest a3 a peculiar bluish flush which 
soon gives way to pallor Early exhaustion is due to toxtemia, while 
late exhaustion results from tissue depletion Hypotension is a feature 
of special note Usually there 13 a marked fall of systolic pressure, 
winch for weeks remains below 110 mm Hg 
Pyrexia — Fever is au accompaniment of all cases of bacillary 
dysentery except in mild attacks Generally it is of a low type, l e 



THE BACILLARY DYSENTERIES 57 

from 99 < ’-100° F (87 £°-38 8° C ) but in the more acute cases the 
temperature rises to 108° and 104° F (89 4°-40° C ) at night The 
fever may be of an intermittent or even of a remittent type and the 
continuation of the pyrexia m com aleacent patients may bo regarded 
as a sign that considerable destruction of the mucous surface has taken 
place Sometimes the fev er is so high and the toxic appearance of the 
patient so marked that bacillary djsentery may simulate typhoid On 
the other hand absence of fev er is by no means a propitious Bign In 
tox*mic cases collapse with subnormal temperature may usher in the 
disease and tho outlook then becomes grave 
Abdominal pain and tenesmus or straining — The griping abdominal 
pains due to violent and unrestrained peristalsis are very intense and 
distressing The pain is generalized o\er the whole abdomen and 
attempts at palpation elicit tenderness especially on deep pressure 
The area involves the small as well as the large mte tine while intense 
straining or tenesmus denotes that the pelvic colon and rectum are 
severely affected The spasm of the rectum may last for half an hour 
after the passage of the Btools or it may I o contin ious and so distress 
mg that the patient becomes exhausted In mild cases it may be absent 
altogether Rectal prolapse may be a seq icl 

DyBnna or strangury is often present and adds yet another distressing 
feature to this unpleasant disease Its origin may be reflex and 
probably originates m spasm of the bowel in the vicinity of the bladder 
Death may take place quickly but usually two to four weeks elapse 
Palpation of the abdomen — Usually quite early m the course of 
dysentery probably owing to inflammation of the intestines the recti 
muscles are so ngidly contracted that palpation of the abdomen becomes 
difficult but later especially m cases of great seienty the abdominal 
wall js moro lax Frequently when the para passes off and sensation 
is blunted by toxic absorption prognosis becomes graver The spastic 
contracted loop of the sigmoi I colon becomes palpable and can be 
rolled like some pkable rubber cord beneath the examining hand In 
contrast to tho amcebic form transverse colon and decum are not 
contracted to such a degree and so cannot bo readily discerned 

Character of the stools — It would probably be more correct to describe 
the discharge from the bowel in bacillary dysentery as exudate 
rather than a stool The frequency and character of tho evacuations 
may be taken as guides to the progress of the case In number they 
may vary m the twenty four hours from two or three to fifty or they 
may be uncountable in other words the unfortunate victim may be 
glued to the commode 

In the early stages during the first three days evacuations consist of 
blood stained mucus which is gelatinous and adheres to the bottom of 
the bed pan or other container in appearance it has been v arionslv 
compared to pink frog spawn or to red currant jelly It is practically 
odourless or may give off a faint smell of spermm After a period of 
three or four days the stools become more purulent that is to say they 
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at© mostly composed of pus cells, and blood is less apparent In the 
ne\t stage, bile pigments appear together with liquid grey focal mattor , 
later still during convalescence, the faces become yellow or brownish 

The colour and consistency of the faces, when the spasm of 
the sigmoid colon has passed off, vary considerably according 
to the diet Should the patient bo fed on milk, solid casein curds 
and undigested portions of fool are noted In mild esses fluid faces 
may be passed from the cominenceirlcnt, together with blood and 
mucus In riexuer infections the exudate may, from the commence- 
ment consist entirely of mucus without admixture of blood , so that it 
is not necessary for tho latter to be present before a diagnosis of 
bacillary dysentery be justifiably made In the most acute and fill 
mmatuig cases stools contain a large proportion of dark and decomposed 
blood Tlity hare been compared to ' meat washings, exuding a 
Kind of stale musty odour , or they may consist of blood stained clots 
mtli a background of green, bile stained mucus, betokening grave 
prognosis In very rapidly fatal cases no blood or mucus may bo 
noticed in the stools from the commencement but they consist of a 
foul fluid containing much altered blood but without admixture of 
mucus unless ono is familiar with the underlying pathology, stopls 
such as these may be mistaken for ptomaine poisoning or somo 
choleraic condition 

Tho following table deniomtrab s in a dogmatic manner the main 
differences between the stool of acute bacillary dysentery and that of 
the corresponding stages of the amcebic disease — 


Acute Bacillary Stool 
Blood and mucus 

Mucus tinged with bright red blood 
throughout , viscid, adhering to 
bottom of pan 

Odourless An acute inflammatory 
exudate derived from the mucosa of 
the whole or major part of the large 
intestine 


Acute Atnedne Stool 
Blood and mucus intermingled with 
fa*ces 

Fluid mucus not adhering to pan , 
blood generally dark red, in streaks 
or clots 

Strong fetid odour, probably due 
to bacterial contamination and 
decomposing blood Derived from 
the sloughs of ulcere together with 
exudate and intermittent hsemor 
rhage Comparable with anchovy 
sauce 


Blood changes — It appears, from work that has been performed on 
the blood appearances in bacillary dysentery, that there is no alteration 
in the hemoglobin content or the number of red blood corpuscles rn 
the early stages of the disease in fact, the cell volume, occcordmg to 
R Gantenberg (1939), may be raised owing to dehydration Generally 
speaking there 13 no rise in the total number of leucocytes or in their 
relative proportions except when the inflammation of the bowel has 
persisted for a considerable time Then, apparently, a moderate 
leucocytosis of from ten to fifteen thousand per cubic millimetre may 
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be present Laempe (1918) records {bat there are usually about 18 000 
leucocytes with a nse in the polymorphonuclears Jn the chronic form 
'secondary amentia is usually noted 

Unne — In severe case3 the urine is of high specific gravity, about 
1,030, concentrated, dark coloured, and contains a heavy deposit of 
urates bio albumin or any other abnormal constituent is present, 
except perhaps in the fulminating cases, where there is an increase of 
indican 

Classification of the different types — On clinical grounds 
the forms of bacillary dysentery encountered may be classified as 
follows (a) mild (6) acute , (c) fulminating , (d) relapsing , and 
(e) chronic 

(a) Mild or abortive type —In the milder types, which are usually 
Flexner infections, constitutional symptoms are either entirely absent 
or not very sev ere, and there is no fever The motions may be composed 
of fece3 from the commencement, or may contain a small quantity of 
blood and mucus 

It is unusual for more than six or eight motions to be passed in the 
twenty four hours Even in these mild cases the spastic sigmoid can be 
felt in the left iliac fo c sa The tongue may remain clean and the pulse 
rate normal The total duration may not be more than three or four 
dav«, and the patient convalescent at the end of the week Acchmati 
zation diarrhoeas, which are common in Egypt, India, and the Far East, 
and which dre known by local names sacbas ‘ Gippy tummy,’ ‘ Hong 
Long Dog,” “ Simla Trots,” etc , come into this category, and are 
caused by infections with eith°r Sonne or Flexner bacilli 

( b ) Acute type — In acute cases the onset is much more abrupt 
'Within a few hours the temperature may be raised to 101°-103° F 
The patient is obv ion«ly suffering from intestinal toxemia, for his face 
becomes pinched and anxioim — manifestations of severe dehydration 
Defective absorption leads to chloride deficiency and tetany Rigora 
are uncommon Mental confusion and slight delirium may at first 
suggest enteric infection Usually, within three or four hours violent 
diarrhoea sets in, the fecal discharges being replaced by typical dysen- 
teric stools As a general fule the stools exceed twelve in the twenty- 
four hours, and may retain their blood stained character for at least 
fourteen days Anorexia is usually present The tongue is almost 
invariably coated with a thick yellowish fur, and the pulse rate is 
accelerated , in fact, tachycardia is present oat of all proportion to the 
pyrexia Tenesmus is a most distressing feature, especially during the 
night, and is usually accompanied by dysuna The abdomen is navi 
cular, and on palpation the spastic colon can be distinguished The 
duration of this form is usually about three weeks 

It is most important that this type of case should be immediately 
recognized, for, unless properly and thoroughly treated, it may relapse 
into the chronic, intractable form 
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(c) .Fulminating or severe type — This includes tho most severe 
infections and can bo divided into sub groups (1) the cliolentc, and 
(2) the gangrenous In both prognosis is extremely bad 

(1) The Choleraic Form — Ihis form is somewhat rare, but, owing to 
superficial resemblance to cholera, the need for early recognition is 
obvious The onset is generally acute, with vomiting, and collapse 
with attendant phenomena setting in early , but may he more gradual 
with severe headache and anorexia The face is pinched, the eyes are 
sunken and expression anxious , the temperature is subnormal the 
tongue dry and glared the skin of the extremities cold and clammy 
with tetanic cramps the pulse small, rapid and thread) The abdomen, 
at first acute!) tender Incomes less so ns toxienua increases Dysuria 
>s usually acute According to H Otto {1940), the fanes Hippocrahca 
and extreme emanation present a picture so like fiimmond s disease 
as to suggest an adrenalin syndrome 

Tho loss of fluid from the body is so rapid that the specific gravity of 
the blood rises rapidlv from 1,036 to 1 ObO Tho initial discharges are 
profuse and watery, roughl) resembling the stools of cholera, but maj 
Boon give way to a brown offensive fluid containing altered blood 
Usually tho appearance of collapse becomes more pronounced and death 
takes place within three dar? of the onset, but some who resist the first 
critical dA)B appear superficial!) to do well for two or throe weeks, then 
suddenly eollapne and die 

(2) The Gangrenous Form — In this t)pi the attack of dysentery 
commences smldenlv, often accompanied by rigor, headache, vomiting, 
and other evidences of severe intoxication The temperature nses 
rapidly to 102° I (39 8° V ) or even 10-1° F (40° C ) The face is flushed 
and feverish , the pulse at first rapid and bounding becomes weak 
and rtlativ ely slow , the bl »od pressure is so reduced as to register a 
systolic reading of 50 mm Hg 

The outstanding feature of this form is the seventy of the abdominal 
pain cramps and tenesmus usually the transv erse and sigmoid colon 
can easily be palpated through the abdominal wall The temperature i» 
intermittent, and tends to fall to subnormal on the fourth day The 
tongue at first covered with a dense white fur soon becomes yellow 
brown dry, and cracked The abdomen is sunken and the stools 
which in the earlv stages resemble meat washings, are later converted 
to a dark grey offensive fluid containing much decomposed blood 
A particularly characteristic appearance is the passage of dark greenish 
sloughs often of a considerable -ore which represent the exfoliated 
and necrotic mucous membrane The stools are uncountable, with 
complete incontinence of urme 

TW onne usua’uy contains a clonfi of aTtmram ^Inflammation ol the 
glans penis, a diphtheritic balanitis has been observed in severe dysen 
tery epidemics (C W Daniels) As the strength fails, so the voice 

Toisemic nsphntis as Wribeit bvS H Tgirley in Pol stino Is arcompaniel ly 
casts high blood urea and obvious signs of nitrogen relent on 
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becomes* husky, ami tollapyj sets m Sex ere cerebral symptoms* are 
common, and psychoses a ere observed m the Polish epidemic (1939). 

In this form the body nny unit a nitistv odour, which becomes more 
mten*e as the disease progresses 

(d) Relapsing bacillary dysentery — It is usually stated in textbooks 
that relapses are not found in bacillary infection, but this is incorrect. 
In cases of the acute type which had not been thoroughly treated, 
relapses, with characteristic stools from which bacilli could be isolated, 
were noted frequently during the 1914 18 \\ ar, usually occurring at the 
ndxent of cold weather or as a sequel of some unaccustomed phjsical 
exertion Unless adequately treated tins ti pi is apt to emerge into the 
chronic form 

(«1 Chronic lacillary dysentery — This form of dy«eutery m soldiers 
demobilized «inco the 1914 18 lVar receixed considerable attention 
They are victims of chronic ulceration of the mucoai which has already 
been described Chronic bacillary dv-entery is really a form of chronic 
diarrhoea with recurring exacerbations and occasional passage of 
blood and mucus, persisting for months or it may bo for years and it 
particularly intractable 

Diarrhoea due to chrome dysenteric infection has been recognized 
m India for many years under the synonym of Morbus Benyalensis 
(Chevers 1886), and accounts for an almost unbebexable emaciation in 
coolies in India and Malay a Intestinal symptoms may become exacer 
bated at interx als, sometimes with the passage of blood and mucus 
stools and chronic dtarrhcea As the disease progresses, secondary 
amemn becomes evident, with cardiac failure and oedema of the feet 
The sunken abdomen and extreme emaciation form a striking clinical 
picture Death usually occurs from exhaustion or from mtercurrent 
disease, or may be due to hsmorrhage from the ulcers, while perfora- 
tion of the bowel with peritonitis occasionally occurs The difficulties 
in making a correct diagnosis are increased by the fact that it is almost 
impossible to culture dysentery bacilli from the stools 

J Strasburger (1921) has found it difficult to estimate, in a disease 
of such varying intensity as bacillary dysentery, the exact proportion 
of cases which become chronic It is rare, he thinks, to find chronic 
bacillary dysentery commencing as a relapse after apparent recovery. 

Distinction must be made between the ulcerative and dyspeptic 
forms of bacillary dysentery Some cases of chronic bacillary dysentery 
resemble ulcerative cobtis, the patients continuously passing liquid 
f feces intermingled with blood and mucus The dyspeptic form is ako 
fairly distinctive, and symptoms referable to disturbance of gastric 
function follow immediately upon the acute attack ( see p 74) 

Stenosis of the large intestine may take place as a sequel to chronic 
bacillary dysentery, but is rarer than is usually thought In one such case 
of the author’s, narrowing of the lumen of the sigmoid colon was found 

There is a form of chrome bacillary dysentery which closely resembles 
granular tecidis (see p 440) In this form the general condition of the 
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patient is good, but a granular toik extends 2 3 ms up the rectum, 
which has failed to heal. The patient continues to pass blood and mucus 
after each formed motion lhw condition im\} persist for more than 
a year subsequent to the acute attack of bacillary dysentery , it is 
usually amenable to bismuth aubgallate retention encmata (see p 453) 

Special features of bacillary dysentery In the 1939-40 
campaign — In addition to the work of Otto nDd Gantenberg K 
Steuer (1940) has described special features of the epidemic of bacillary 
dysentery in the German Army during the Polish campaign There 
were 1,200 cases, with 8 8 per cent mortality incidence, and the 
epidemic was characterized by the rapidity of its spread The factors 
concerned in this are said to have been — the endemicity of the ui 
fcction, general lack of ■sanitation mobile warfare* season of tbe year 
and contaminated water, added to fiie3 and prolonged exhausting 
inarches The inability, on account of existing conditions, to house 
the hospital staff in separata quarters, caused the infection of 6 out of 
10 physicians, 4 out of 12 muses and 8 ont of 42 sanitary personnel 

In two thirds of the senes there was typical dysentny with bloody 
mucous stools In 26 6 per cent the condition was serious, m 6 6 per 
cent extremely so, with cerebral imolvement, pronounced dehydration 
flabbiness of skin cracked bps, brown discoloration of tongue and 
deeply sunken eyes Herpes of lips was common and hiccough always 
an unf&\ ourable sign Damage to circulation was seen with all serious 
infections pulse rapid and feeble, collapse frequent and not respond 
ing to medication Early death, usually in the second week, was asso 
ciated with a asomotor paralysis 

Only 9 out of 40 patients who died were received in hospital within 8 
days of onset, but almost half were admitted after the first week 80 
per cent of those received witlun the first three days w ere discharged 
within four weeks Anal swabs (bacteriological tests) m 890 eases gase 
18 5 per cent positive and 81 5 per cent negatn e for dysentery bacilb 
Injection of antidysentery serum produced therapeutic effects <n 
circulation, pyrexia aud tenesmus and seieral sitbehrome conditi ns 
were benefited by serum enemata 

Comphcations were parotitis, disorders of bladder, rheumatic nnm 
fcstations, conjunctivitis and intermittent fever Pronounced arthritis 
was seen six tunes (Edema was frequently noted Atajor intestinal 
hemorrhages resulting in anTrrua avere noted three times 

Latent dysentery — J Cnnnmgham (1*118) concludes that a latent 
form exists in w Inch the stools may exhibit varying quantities of mucus, 
or mucus and blood containing dysentery bacilh^i state not mcom 
patible with good health and on tlnsaccount cases may escape detection 
A macroscopic examination of the stools for mucus, or for mucus mixed 
with blood, fonns a convenient method for their detection, and is more 
simple and effective than a bacteriological examination Similarly 
an estimate of the degree and extent of dysentery prei ailing in natn e 
populations can be formulated 
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Bacillary dysentery in small children —In the tropic? bacillary 
dysentery is especially apt to attack small children nnder five year? of 
age, and is to be regarded as a serious disease As a general rule it may 
bo stated that it is much more acute and severe m Furopean children 
tli3n in ilio«e of native races The disease apparently can be spread 
by null which makes careful supenision and sterilization necessary 
In young children the symptoms of toxremia are much more sudden 
and acute and mar oy ershadow the bowel sv mptoms The attack may 
be ushered in with com ulsions and the child mar die in coma 

It has now come to bo recognized that many of the epidemics of 
summer diarrhcea in the great cities of North America and Canada 
even those of Fur ope are duo to infiction with Flexner bacilli there 
fore such cases should be recognized early and treated as if they were 
examples of bacillary dysentery l pidcimc infantile diarrhoea is known 
in Japan as Fkin This epidemic acute disease of infants with 
sudden onset fever muco diarrheeic sanguineous stools cramps and 
collapse i revaik mo-itlv in summer sometimes in spring and autumn 
Ihath or recovery maj follow within twenty four hours of onset and 
mortal^ y ones between 89 and 82 per cent Sucklings are said never 
to be affected Possibly collapse mav be ascril ed to Buprarenal m 
r ifhciencj Treatment is bj subcutaneous injection of adrenalin 08 
to 0 5 c c of 1 1000 solution which is an effective remedy (K Kawata 
1925) 

K Kiyono and A Okubo (1917) M llinoda (1921) and S Tawara 
(1921) have written on this subject as it affects children from two to six 
jears of age in Japan In these small children the djsentery toxin is 
especially apt to attack the central nenous system and the brain 
In about 1 per cent of case? Shi 0 a s bacillus has been isolated but 
k Adacltt (1921) has Iron ht forvvarl evidence that Sonne b bacillus 
may al o sometimes be tin cause 

\\ G Davison (1920) m a senes of 134 cases of cl j senterj and diarrhoea 
in children varying m age from three months to eleven years in Balti 
more found that in one series of 71 cases there were fifteen deaths — 
a mortality of 21 per cent Out of thirteen cases from which a satis 
factory stool specimen was obtained Flevntr s bacillus was obtained in 
si\ Shiga s bacillus in one M together evidence of infection with B 
d (/sentence of one kind or another was shown m 88 per cent of cases of 
clinical dj senterj in hospital The ratio of Flexner to Shiga infections 
was 8 1 

0 Lade (1921) had the opportunity of studying 143 cases of bacillary 
dysentery m children m a clinic at Dusseldorf m Germany Thirty 
three cases only were positivelv diagnosed and in 9 Shiga s bacillus 
was identified The seasonal incidence of bacillary dysentery in 
children was very marked in 1919 the highest point was reached in 
October and m 1920 m July House to house infection undoubtedly 
took place The case mortality diminished with increasing age for 
the first two yeare of life it was about 80 per cent 
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G Kuntze (1921) record? a summer and autumn epidemic of bacillary 
dysentery m 143 children, of which 85 were infants and 58 oi er 
eighteen months of age The clinical picture ol tho disease was by no 
means constant and the differentiation from the milder forms of 
diarrlicea was not generally easy 

H Schelble (1918) studied the gradual spread of dysentery amongst 
the mil population m Germany dunng tho 1914 18 War In Bremen 
especially there was an mcrefiso of dysentery cases m the Childrens 
Hospital From July to September, 1917 tin re were 82 ea«es with 21 
deaths a mortality of 25 per cent 

Asylum dysentery — Asylum dysentery can hardly be considered 
as a special clinical form of the disease, hut for a long time it has been 
known tint the form to winch the feeble minded are specially liable 
in English and Continent'll lunatic asylums is really a mild inftction 
with dysentery bacilli while attendants on these cases are apt to be 
attached Acute and fulminating types aru rare and the chronic form 
is frequently encountered 

In the majority of cases according to H S Gettings Flexner bacilli 
are responsible hut more recently Sonne s bacillus has been isolate 1 
Probably insanitary halits of the insane their enfeebled constitution 
and the breal in„ down of their natural resistance to disease are rc 
spinsible for the spread of the infection The existence of baedfary 
carriers ill most British asylums lias been abundantly demonstrated 
In a report presented to Parliament in 1842 dysentery was 
recorded all over tho Kingdom by the Poor Law Officers with the 
sanitary 7eul and reform >f the fifties the filth was swept away 
and dysentery disappeared to remain in the lunatic asylums 

In 1911 there were in English asylums 1 457 rases with SIS death* 
m 1912 1 555 cases with 287 deaths in 1918 1 159 cases with 270 
deaths 

Durin 0 1919 in eighty country asylums there were 1,722 ca«es of 
whom 20 per cent died — forming 8 per cent of the total number of 
deaths Contrary to the generally accepted new that bacillary 
dysentery is a summer di east the highest incidence of eases m Clay 
bury occurred during the'winter months 

T \\ Mott in 1901 and 1902 made a careful study of the disease 
from a clinical and epidemiological viewpoint m this country 
H S Gettings (1915) was able to trace the dysentery history of 
Wakefield Asylum (West Riding Mental Hospital ^ orksl since its 
opening m 1818 Almost from the commencement dysentery made 
its appearance and it has lingered on there ever since Sanitary 
measures of all kinds were ndipted 1 ut atl have uniformly fulfd In 
1911 there were neirly thru, hundred dysenteric esses 
J S Bolton an 131 J McGrath (1922) following tho work of Gettings, 
wire al 1 to report that as the result of special measures the disease 
wis becoming increasingly rare in Bntisb lunatic asylum* 
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la Scottish asylum? the disease npptars lo bo rare, po»«ibly because 
the} are not so overcrowded 

It is probable that iu asylums epidemics are kept up by earners, 
who aro particular]} difficult to detect Relapsing cases of dysentery 
are also probably responsible It wag found at Claybury (London) that, 
out of 590 patients who have suffered from d}t>entery during the last 
twelve }ears 18 per cent relapsed once 6 per cent twice, and 8 per 
cent three tunes 

F H Lorentz (1918) gives an account of an outbreak of dysentery 
in the asylum at Daren, German}, winch was brought to a close by 
a systematic search for chronic carriers Four were discovered and by 
their isolation and the surveillance of all contacts, the outbreak was 
suppressed The uncleanly habits of the insane greatly facilitate 
propagation m asylums and, moreover, the type of dysentery i8 usually 
of a larva! character, so as to escape early recognition The mortality 
is fairly high as the disease shows preference for old and debilitated 
patients 

E T Hilliard (1925) described bacillar} dysentery as being endemic 
in the mental hospitals m Australia, at times flaring up into 
epidemics which are extremely difficult to eradicate The mam clinical 
types to be distinguished were mild relapsing and toxic The 
organisms were isolated from the stools in 70 per cent of the acute 
cases, and proved to be Shiga 10 per cent Flexner 80 per cent and 
the Y bacillus 85 per cent The prevention of this disease in asylums 
consisted of quarantining newcomers for three weeks and of the 
isolation of all cases of diarrhoea and d}8entery, and carriers for as 
long as possible 

SHIP-BORNE DYSENTERY AND DIARRHCEA 

The development of inter oceanic and airborne travel makei the 
Subject of diarrhoea and dysentery contracted in transit a matter of 
importance and interest This subject Las attracted the notice of 
general practitioners during recent years on account of the increasing 
popularity pf organized cruises to the tropics To some degree also the 
comparative cheapness of these tours has increased the opportunities to 
visit many hitherto unfrequented spots in the /Egean Sea, and has 
thereby enlarged the possibilities of contracting dysenteric infections 

Undoubtedly the most common infection contracted in this manner 
vt Wivllarj dywatoxy tf, tfefc F'a'vwm type -toe to evttwx 

fly borne or food bome, of some meal eaten at a wayside restaurant 
the most dangerous articles of food m this respect being fresh salads or 
fruits Bacillar} infection contracted on shore becomes manifest on 
shipboard two or three days after putting to sea 

During 1936 a sustained correspondence on the subject appeared in 
the British Medical Journal 7 B Hern, in a somewhat alarmist 
article, described several hundred cases on a pleasure cruise of fourteen 
days’ duration Dysentery with pyrexia (103® F) appeared forty 
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eight hours after tin commencement of the voyage In tlio back no 
logical investigation of 0110 patient who had not recot cred on her return 
to England, Flexner ghacillua vnsdiscot cred , suhsequuitlyshesufTired 
from two relapses 

H M S Turner tlnuka that the risk of contracting bacillary dysentery- 
on such a pleasure cruise, during visits to places of interest on shore, 
is considerable, there being special risk at Alexandria and Port Said 
A A Klass tlnnks that, on voyages to India at any rate, risks hare 
been greatly exaggerated Most of the cases of dysen ten form diarrheeft 
are due to over indulgence in unsuitable food on board ship He 
stresses the difficulty of differentiating these cases from true bacillary 
dysentery, especially m the early stages 
The following is a summanzod account of instances of this nature 
which hare come under the author’s personal observation — 

(а) A woman of fifty fi>c, seen In September, 1033, on retom to England 
from Majorca Commenced djsentenc symptoms on board ship with 
pyrexia and passage of blood and mucus Loss of weight Fames blood 
and mucus— typical bacillary exudate Scrum agglutinated Shiga's bacillus 
1 200 

(б) A man of forty eight, seen m November, 1035, on his return from 
Teheran, Persia contracted bacillary dysentery and continued to pass blood 
and mucus on passage through Mediterranean. On amval in England was 
still passing blood and mucus stools Bacillary dysentery exudate , probably 
a Flamer injection 

(c) A man of thirty one, seen on amval In London in January, 193C, 
from a pleasure cruise from AdeD, where he apparently contracted bacillary 
dysenteiy, which became apparent in the Red Sea, three days out Pyrexia, 
blood and mucus in stools Mas treated as a case of amreblc dysentery 
No evidence of this infection ever obtained On amval in England stools 
still contained blood and mucus Scrum agglutinated l lamer'* bacillus 
1 800 

(d) A retired Colonel, aged sixty nine, had been on a trip to Khartoum 
Developed acute dysentery on Nile steamer and was extremely ill at Juba 
Flown to Entebbe by air, and treated as case of acute ammbic dysentery, 
with emetine injections. Became very emaciated and extremely ill Arrived 
in England, April 1935 Serum agglutinated Shiga’s bacillus l . 400 

(c) An engineer contractor, seen in August, 1925, employed erecting a dam 
on the Blue Nile for two and a half years Apparently contracted Shiga 
d> senteiy at Port Sudan Dysenteric symptoms commenced when three days 
out at sea On board ship he was treated as a case of am® bicdj sente cy, with 
emetine injections On amval in London was passing blood and mucus 
stools with characteristics of bacillary dysentery Shiga s bacillus isolated 
from fceces as well as from surface of rectum 
(/) A cadet in Colonial Government Service, who had contracted dysentery 
KcsthiKwt, Hxcst-Riocm, Qa]A Cs uuK, hash Vww, % 1K £ui vuyrAhA vub. 

had been treated with emetine injections Relapse with blood and mucus 
on board ship Mas treated as arombic dysentery On arrival in England 
in July, 1933, was passing blood and mucus in stools Bacillary dysentery 
exudate Serum agglutinated Shiga’s bacillus 1 200 

(p) A woman of thirty one. seen December, 1034, on return from India, 
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she contracted some form of acute dysentery in May, 1934 Treated as 
amcebic dj sentery with emetine injections Dysenteric attacks, accompanied 
by pyrexia Loss of 14 lb in weight Relapse on board Bhip Faeces 
contained blood and mucus, bacillary d> sentery exudate Serum agglutinated 
Fltxner bacillus I 200 

Some cases are doubtless due to Sonne s bacillus, and the danger of 
food borne infection on shipboard has not been sufficiently recognized 
In March, 1934, the author investigated the case of a w oman who had 
developed dysentery, with passage of blood and mucus, on board 
Blnp, and bad suffered from three distinct attacks with some pyrexia 
and abdominal pain, during the voyage Her boy of three, who shared 
the same cabin was similarly affected The fasces of both consisted of a 
typical bacillary dysentery exudate The serum of both agglutinated 
Sonne bacillus emulsion 1 100 

The author has seen a good many ca«es of white diarrhcea with 
sprue like stools commencing on board ship The other accompaniments 
of sprue, such as wasting, sore tongue and anasmia were absent In one 
instance it was ascertained that the original infection was Sonnes 
bacillus, which, it must be noted, may produce a clinical condition 
simulating temporarily the clinical features of sprue This by no means 
negatives the fact that many cases of sprue do originate at sea Sprue 
diarrhcea on board ship is not confined to European officers, but may 
also — though rarely — originate in white and occasionally m Indian 
seamen Among passengers especially on the voyage from India or 
China, sprue may make its appearance for the first time on board ship 
Very often the onset is violent, and emaciation may be extreme In 
September, 1936, the author examined a planter from Malaya with 
sprue like diarrhcea and characteristic stools The illness commenced 
ten dajs after leaving Japan and persisted throughout the voyage 
Other cases of ship diarrhcea resemble mucous colitis (see Chapter 
XXIII) and may be the sequel of a bacillary dysentery infection con 
traded on shore A similar form is also frequently seen in small children 
The authors experience also points to the possibility of coeliac disease 
making its first appearance in children from the tropics when on board 
ship Tho clinical appearance of these children is quite characteristic, 
with pa«ty complexion and turgid swollen abdomen The coeliac 
affection has a disturbuig effect upon temper and mentabty, the 
tfoMmi tecommg a irmi 'to ftitfli pamAs Tho wVntYi 

becomes apparent on the voyage may be due to unsuitable dietary, 
though change in temperament and appearance when on a fat free 
diet 13 remarkable 

The author has not encountered amoebic dysentery contracted at 
sea, but he has seen many instances where the infection was acquired 
ashore, and gave nse to symptoms for the first time on board ship 
These patients, as a rule, contracted the original infection in India and 
the Par East 
5 
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SONNE DYSENTERY 

A lull account of the bacteriology of Sonno’s bacillus is given jn the 
Appendix (p 561), 

Recent w ark on Sonne infections 111 England and other countries has 
brought to light a non clinical entity. Particular prominence is given 
to the very varied clinical pictures which this bacillus may provoke, 
and which differ in many respects from the clearer cut dysenteric 
syndrome of Shiga and Hexner The pathological appearances some- 
what resemble those of the latter type (Plate IV, 2 ) 

Probably mild attacks of dysentenform diarrhcea are the rule m most 
cases Iq the early stages the fieces are greenish, with blood flecked 
mucus from which almost pure cultures of late - lactose - fermenting 
organisms (Sonne) may bo obtained Confirmation of their identity 
with specific serum is readily produced 

The most comprehensive descriptions of the symptoms are those by 
A M Ivinloch and J Smith m 1926 In one class of case the symptoms 
approximate to those of an acute Floxner dysentery, with sudden onset 
of illness, diarrhcea, colic, and the appearance of blood and mucus m 
the stools In a second they may assume a more alarming aspect and 
approach in vindenco those of the Salmonella group J A Chorle« and 
J H Warren (1929) describe cases with sudden onset, vomiting, and 
diarrhcea with the passage of “ tomato soup ” stools, more nearly 
resembling the choleraic form of Shiga dysentery, followed by rapid 
prostration But in the great majority of Sonne infections, the symp- 
toms appear suddenly, resembling an irregular diarrhcea, with greenish 
mucoid stools 

In all Sonne infections there is a tendency to pyrexia associated with 
an abrupt onset, but in the milder cases the fev er i a slight and transient 
One remarkable feature is the association with diarrhcea of catarrh of 
the respiratory system which not infrequently precedes the develop 
ment of abdominal symptoms , it is co termmous with them, and apt 
to occur more frequently in children than in adults 

R Crmcksliank and R Swyer (1940) have well described a recent 
epidemic in which some cases showed an initial rise of temperature 
varying from 93 8 -104° F , averaging 100° F , but most were 
apyrexial Sometimes pyrexia may be due to superimposed causes, 
such as mastoiditis or appendicitis Intestinal symptoms are not 
generally severe, but toxic cases may sometimes be observed, and the 
author lias treated several cases which resembled severe Sluga infection 
with dehydration The commonest type of stool in this epidemic was 
loose green and mucoid A slightly higher proportion were alkaline 
th&u acid A smaller number passed typical dysenteric motions 
Rhinitis was present in ten children, otitis media in three, but bron 
chitis was common 

The stools usually number 5-8 m the twenty four hours, and the 
abdomen shows slight distension Acute symptoms usually endure for 
forty eight hours and are foil owed by a feeling of lassitude and lethargy , 
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stools remain loose and greenish, but m the next few days become brown, 
formed and more normal 

E Harvey has reported that v ery acute Sonne infection in children 
Up to nine jears of age may be the cause of sudden death 
The paper by 3 A Charles and J H Warren (1929) indicates how 
widespread this infection maj be m England as a result of acute attacks 
of “ food poisoning,’ a point to which W G Savage and P B "White 
first drew attention in 1928 An outbreak described by R E Smith 
is interesting because some cases were of this acute type 
One of the best described outbreaks of food poisoning due to Sonne's 
bacillus occurred in St Pancras and Holbom, London (G Snowden, 
1939) Here 13 people were attacked 11 in St Pancras and 2 m 
Holbom Five were adults eight children, and two of the latter, 
aged 11 and 13, died 

The clinical symptoms were vomiting, acute abdominal pain with 
passage of blood and mucus in the stools, and, m some cases, a high 
temperature The sudden onset pointed strongly to food poisoning and 
it was found that they had all eaten pease pudding ’ which had been 
purchased at a certain shop in St Pancras the previous night This 
had been prepared from dried peas boiled with sodium bicarbonate, 
and bacteriological examination revealed large numbers of Sonnes 
bacilli At the inquest it was ascertained that about twenty people 
had partaken of it and the ev idence pro\ ed as far as proof was possible, 
that a girl, who w as found to he a carrier had contaminated the pudding 
A M Fraser, J P Kinloeh and \ J Smith (1926) m the routine 
examination of enteritis cases in Aberdeen, found 98 of Sonne 
dysentery, most of them m institutions where the inmates were under 
strict medical observation The blood serum of 31 cases, taken 
between seven and twenty days from the onset, gave a positive 
agglutination m dilutions varying from 1 50 to 1 6 400 

6 M Fyfe (1927) has described a rmlh borne epidemic of Sonne 
dysentery at St Andrews between September 5 and September 26 
The total number of cases was estimated at nearly 200 and there w'ere 
no fatalities The incubation period was shown to be probably less 
than twelve hours The respiratory catarrh which was such a feature 
of the Aberdeen outbreak was not noticed Usually recovery was 
complete m a week 

A similar outbreak has been described by G Abraham (1929) in 
rarafty cases m YrariWuA un Nhnn loxic isyinjAums td You iurm tfi 
unconsciousness, convulsions, and delirium were present 

The year 1937 witnessed a remarkable increase in the number of 
djsentery cases of the Sonne type in this country, recorded in many 
quarters, but mostly in the London area Possibly this was duo to 
the improved methods of diagnosis and tin more general appreciation 
of Sonne's bacillus as a pathogenic agent 
There has been a general increase in the figures m the B« gistrar 
Generals weekly return for the last few rears hot toward* the end 
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of 1937 a very marled increase was noted, for the week ending 
December 4, 1937, there were 454 cases The figures for 1935 and 1936 
were double and treble those for 1934, while those for 1937 were ten 
tunes that number In passing it should be remarked that, judging 
from the returns of the Health Section of tho League of Nations, the 
same tendency to increase is shown m many European countries , m 
German), for instance, the summer figures for 1937 aro nlmost double 
the mean values E Blocli (1938) has drawn attention to the great 
increase in Sonne d) senlery in Glasgow in institutional ns well ns 
non institutional environments Towards tho end of 1937 the first 
large outbreak of this type of dysentery was recorded Moat of the 
cases were very mild 

J J Laws (1936) has described an outbreak in a mental institution 
in Epsom, Surrey Apparently Sonne infection Is specially likely to 
attack the insano and to spread with great rapidity among them The 
onset was acute though tho courso was benign Most cases goon 
became free from infection, but a small number continued to pass the 
organisms m the stools without showing any clinical sjmptoms In 
mental asylums both these forms of “ earner ’ play a considerable part 
in spreading Sonno dysentery From 30 per cent of the cases Sonne’s 
bacillus was isolated The agglutination of the scrum was positive 
within a fortnight of the onset in a dilution of 1 25 to 1 COO 
The last two voars (1939-41) have witnessed further widespread 
epidemics in England, and it has proved a definite factor m dysentery 
outbreaks m tlie Middle East , 

Diagnosis —Diagnosis is easy m Sonne djsentery as the organism 
can usually be readily isolated from the stools Cnnckshank and Swyer 
stress the value of rectal swabs in obtaining posilivo cultures In a 
total of 79 they obtained the following figures — 

Ficcdb -f- and rectal swab -}- 86 
Tfeces — , rectal swab ~f 34 

Total faces 45 

Total swabs -j- 70 

Therefore, by repeated examination of both fmcal specimens and rectal 
swabs Sonne s bacillus can be isolated from most clinical cases, but the 
rectal swab method gives a much higher proportion of postive results 
This organism is present in the intestine in a gradual!) decreasing 
proportion after the subsidence of aoute symptoms Convalescent 
earners play an important part ui the spread of infection Three 
negative s\v abs are necessaty before discharge Serum agglutination 
Vwfri Vnm- "a &oqps*fat>'v&((fe *ci Sim yn-upuA-nin, VtA repvutarfi 

tests have shown conclusively that sera initially negative remained so, 
while positive cases remained positive 
Spread of Sonne dysentery — G K Bowes (1938), in reporting an 
epidemic of Sonne dysentery in Bedford, lra3 been able to demonstrate 
that the outbreak in this ca^e was definitely milk borne The organisms 
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were isolated from the milk as well as from the fasces of the patients 
Fifty nine out of 306 households Mere affected 

Complications of Bacillary Dysentery 
Dysenteric arthritis — This complication appears to have been 
known to Ccolms Aurehanus who termed it ‘ rhcumahsmus inteshnalis 
cum ulcere’ To the older generation of physicians in India it was 
known as “dysenteric rheumatism’ In manv respects dysenteric 
arthritis resembles that of gonorrhoea and it is a curious fact that it is 
common in some epidemics and rare m others In the Dobentz 
epidemic in Germany in 1900, artlintis developed in 8 75 per cent of 
all cases, in 1897 in a similar outbreak in the Fiji Islands (C W Daniels) 
it occurred in 10 per cent , although m the same locality in 1910 in a 
senes of 800 the author did not see one 
B G Klein (1919) recorded eight cases out of a series of 978 m Rouen 
The knee joint was ini olved in every case, and the onset of the arthritis 
was about the twentieth day The usual limits are the sixth to twenty- 
third days According to Z Cope (1920) in lus e\penenco in kleso 
potamia, 1 to 2 per cent of bacillary cases developed joint trouble, and 
this complication occurred up to three months after the prm ary attack 
Usually dysenteric arthritis is associated with Shiga toxins but in 
some cases a Flexner infection has also been noted but there are no 
records of it in the Sonne disease The joint affection rarely develops 
m the acute stage of dysentery 

D W Ritchie, quoted by Cope states that arthritis in the Salomca 
cases during the 1914 1918 War usually occurred during convalescence , 
be considers constipation to be a predisposing cause and states 
moreover, that those cases treated with frequent doses of tincture 
of opium were the most apt to develop arthritis 

An interesting fact is that there appears to be no correlation 
between the intensity of the arthritis and the seventy of the initial 
dysentery G Graham (1919) believes that patients who show 
symptoms of arthntis early are- more liable to severe attacks 
according to E Slettner (1917) toxic conjunctivitis often precedes it 
G Graham (1919) and Z Cope (1920) agree that the knee is most 
commonlv affected , in the series quoted by the former, both joints 
u ere attacked in sixteen cases, and one in fifteen , the ankles and elbows 
came next in sequence, and final)} , in three cases the small joints of 
the wrists and hands R Gantenberg (1939) noted rheumatic sequel® 
in muscles joints and periosteum, pre eminently m the muscles of the 
left thigh 

Occasionally the temporo maxillary and stemo clavicular, and very 
rarely the hip joints, Buffer The affection usually flits from one joint 
to another with short mtervaU between Different types of jomt 
affection may be distinguished The pains may be evanescent, and 
it is possible that the arthralgia is often situated in the fibrous muscle 
insertions 
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Hydrarthrosis — In the kneo a large effusion of synovial fluid mij 
occur suddenly — it may bo into tho suberureus pouch The author 
noted that this is more Iikoly to occur in rheumatic subjects Tie 
effusions are usually accompanied by a rigor, by a rise of temperature 
to 102-103° P (88 9-89° C ) and, m the initial stages, by pain, winch 
homier, soon wears off, leaving stiffness, while the skin over the 
affected joint is shiny and reddened 

When aspirated, the inflammatory fluid is straw coloured, slightly 
M'cid and usually sterile on culture, and it has tho important property, 
as noted by B G Klein (1919) and 8 H Zta and II J Smyly (1931), 
of agglutinating the infecting dysenterj bacillus (Shiga or Flexner) 
in a titre higher than that given by the blood serum from the same 
en«e Apparently tho joint effusion never becomes purulent, nor are 
the heart or valves ever affected 

There is some evidence, as noted bv the author, that arthritis is more 
likely to develop in serum treated casts, and it becomes necessary to 
distinguish between dysenteric arthritis and fugitive poly arthritis 
which may accompany serum sickness (P Hanson Bahr, 1920 Z Cope) 

Dysenteric arthritis involving many joints may persist from a few 
days to six or eight weeks, but, however alarming this condition may 
appear at first to the patient and his medical attendants, it is comforting 
to know that permanent disability seldom ensues Some disability is 
produced by the stretching of tho joint capsule and tho surrounding 
ligaments but, according to G Graham, complete recovery may ensue 
even after this has persisted for six month" 

In 1920 the author recorded arthritis associated with large, sterile 
effusions into the glutei and Ioti3«imus dorsi muscles which subsided 
slowly 

Z Cope observed on ankylosing tipe with peri articular thickening 
more resembling rheumatoid arthritis In this variety tho effusion is 
less noticeable, and the inflammation seems to centre chiefly in the pen 
«ynovial sheaths This results m considerable limitation of movement 
and may eventually lead to a more intractable disability 

Eye complications — Unilateral or bilateral conjunctivitis may be 
associated with the acute stage and, in convalescents, indo-cychtis 
ushered in by fever and rigors The«e complications have been well 
described byG Graham (191 9) and E Maxwell andW H Kiep (1918) 
According to the former, conjunctivitis was noted between the 
fourteenth and thirty fourth day of the disease , in one case as late as 
tho eighty fourth Dysenteric conjunctivitis yields rapidly to instillation 
with 2 per cent argyrol These ocular affections may be accompanied 
by articular effusions 

Maxwell and Kiep lay stress on the frequency of anterior uveitis, as 
first pointed out by Morax They describe adhesions to the capsule of 
the lens formed by a thin membranous film of exudate occupying the 
pupillary space and a number of opacities with a deposit of uveal 
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-pigment arranged fnnge wise round the margin of the membrane and 
also extending along those lines running radially between it and the 
edge of the ms 

There is acute tenderness on pressure over the ciliary region, with 
photophobia, blepharospasm, and marked circumcomeal hjper®mia 
The pupils are irregular with ring synechias Iridectomy was performed 
in one case and the aqueous humour was found by J A Arkwright 
to agglutinate Shiga’s bacillus 1 80 G "Worms, P Lesbre and G 
Sourdille (1926) noted that, in dysenteric sclero conjunctivitis, the 
tears did not contain specific agglutinins As a rule, intis subsides 
pan passu with arthritis 

Parotitis. — This may be either mil or bi lateral, is painless, and is 
usually associated with joint complications It is difficult to say 
whether it is of true djsentenc origin or whether it is due to septic 
absorption from the mouth A particularly severe form ending m 
gangrene has been observed m Sumatra by J Smits (1915) 

Portal thrombosis — This has been recorded and has led to portal 
pyaemia and miliary abscesses 

Intussusception — Intussusception of the small bowel may occur 
in bacillary dysentery m children It is very necessary that this com- 
plication should be early n cognized for operative interference is the 
onlj remedy A sudden increase in abdominal pain, together with 
vomiting and the disappearance of fecal matter, should suggest digital 
examination of the rectum for the characteristic tumour It roust, 
moreover, be remembered that intussusception may resemble bacillary 
dysentery and is frequently mistaken for it, and is also found post 
mortem as an agonal phenomenon 

W G Pndmore (1897) considered that dysentery, by its enfeebling 
effect on the intestines, aided by straining and peristaltic movements, 
is a predisposing cause 

Thrush. — In the tropics, infection of the mouth, the pharynx, and 
even the oesophagus, with the greyish growth of the thrush fungus is 
common, and in these cases largo numbers of the characteristic yeast 
cells are present m the stools, and may cause them to assume a frothy 
bubbling character somewhat resembling those of sprue 
Sequel* of Bacillary Dysentery 

Peripheral neuritis may follow bacillary dysentery, as many 
other specific infections This has been doubted, but the author ha3 
seen bo many cases following on dysentery epidemics that he is inclined 
to believe there is 6ome connexion The legs are usually affected, with 
loss of knee-jerks, glossy, atrophic skin, adema of the ankles, and 
hypeisesthesia of the calves This condition may persist for several 
months 

A Bittorf (1918) observed neuntis in 1 per cent of cases in an 
extensive epidemic , he regarded it as a secondary toxic affection due 
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to absoiphon cl bacteria and their toxins from the ulcerated bowel 
Malnutrition and emaciation, which cause the disappearance of fat from 
the medullar} sheath of the nerves, feu our it Tho majority of cases 
exhibited mainly sensory disturbances part!} subjective nud partly 
objective without trophic changes Muscular spasm and cramps, 
especially of the calf muscles, were not raro, and only one case of so\ ero 
motor neuritis ltad been seen 

A G Biggam (1929) recorded a case m which the sequence of events 
appeared to suggest that acroparaestbem of tho legs was due to dysen 
tone toxins Rapid improvement followed on largo doses of mtra 
venous antiserum 

Stenosis — Stenosis is the result of great damage to the mucous 
membrane The large intestine may he transformed, as in ulcerative 
cobtis, into a narrow tube Adhesions to surrounding organs maj occur, 
and may give nse to distressing and painful pen3talsis Stricture of 
the colon mast be excessive!} rnie, A Davidson recorded six cases 
only in thirty } ears experience in India, and tho author has encountered 
one single instance as the result of infection contracted during the 
1914 1ft Wax 

Post-dysenteric constipation — This is frequent after tho 
subsidence of an acute attack, and is possibly due to the resulting 
atony 

Hsemorrliage— Massive intestinal lusmorthago from ulcers has 
been recorded in the chrome form 

Achlorhydria — A F Hurst (1915) suggested that the high met 
donee of bacillary dysentery m the troops at Gallipoli might bo due to a 
temporary achlorhydria In 1920 H Strauss reported that twenty one 
out of a hundred cases of bacillary dysentery had achlorhydria which 
was attributed to the infection F F Camps (1938) has publishoil the 
result of test meals of a hundred post dysenteries under the Ministry of 
Pensions Ho found either complete aclilorhydna, or a slow rising 
type of curve This factor was held responsible for many digestive 
troubles following bacillary dysentery In the author s senes of post 
bacillary dyspepsia achlorhydria and hypochlorhydria have been 
found to be the rule 

Tachycardia —Owing to the physical exhaustion of the patient, 
and possibly also to toxic myocarditis a condition of irn table heart 
persists long after dysenteric symptoms have disappeared In those 
caseB in which a record of tho pulse rate has been kept during 
convalescence, it has been shown that tachycardia lecomes more 
accentuated as convalescence proceeds This is a factor which has to 
be seriously considered in soldiem convalescing from bacillary dysentery 
under active service conditions 

E B Gunson (1916) noted that dyspncea, palpitations prtecordial 
pain, vertigo, and exhaustion were the chief symptoms, and that the 
only drug beneficial for tins form of cardiac distress was adrenalin 
subcutaneously every four hours m doses of 5-10 minims 
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SIGMOIDOSCOPIC APPEARANCES 

A \mceblc Ulceration of lower rectum, giving rise to symptoms suggesting 
carcinoma 

It Intestinal Bilharzlasls —Early stage Fatohca of granulation tissue con 
taming eggs of lhlhnrzm man iron I 

C Chronic Bacillary Dysentery Pseudopolyposis.— l'lexner \ infection 
Agglutination lest positive to Flexner 1 180 Great improvement on 
intestinal lav age 

D Acute Amceblc Dysentery — Active ulceration ol mucosa with Wood and 
mucus exudate 

E Acute Bacillary Dysentery. — bluga's bacillus isolated (ieneral ledema of 
mucojn, spasm, submucous hiemorrhages Early healing stage 

l Amceblc Dysentery .—Chronic stage, showing “ pitting " of mucous mera 
brane 
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Peritonitis —Acute perforation of the large intestine has been 
recorded by N H Fairley recently in three cases m the Middle Fast 
Localized subacute peritoneal effusions with adhesions in the right iliac 
fossa 1 ave al o been described in the chronic form Slassiv e serous 
peritoneal effusions have al»o been observed in toxic cases not re 
spondmg to treatment 

Post-dysenteric ascites — J D Megaw and G C Maitra 

tho lgbt that the ascites which is so commonly found in India m associa 
tion with conditions of the liver is a sequel to repeated infection 
AYhenever bacillary dysentery is improperly treated the dysenteric 
toxins pass throngh the intestinal walls and give use to an irritative 
peritonitis which is followed by fibrosis of the peritoneum with result 
ing ascites 

Ascites is moro bkelj to occur amongst patients who continue to be 
earners among such cases therefore agglutinins m the senim are 
more likely to persist than among an average senes of recovered bacillary 
djsentery 

Other diseases — Other infections of the colon such as amabiasis 
may follow on a bacillary attack Tuberculosis of the large bowel has 
also to be considered as well as sprue m Eastern countries and that 
particularly distressing complaint mucous colitis These sequoia? will 
I c dealt noth under their appropiate headings 
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THE BACILLARY DYSENTERIES {continued) • DIAGNOSIS 

It has frequently been emphasized that in bacillary dysentery it is 
unwise entirely to rely on a clinical diagnosis The acute and fill 
minating types of the disease are obvious, hut w less marked forms 
difficulties arise In making a laboratory diagnosis it is necessary 
that the pathologist should have had the benefit of considerable 
experience of tins highly specialized work, for bacillary dysentery 
frequently occurs as a terminal infection in chronic wasting diseases 
such as pellagra, phthisis kata azar, hilharziasis, aoicebic dysentery 
and scurvy Long sustained pyrexia may be duo to superimposed 
paratyphoid infection In chronic cases, persistent pyrexia and fre 
quent rigors may he duo to B coh septicemia or malaria Malaria in 
dysentery is a serious complication, specially apt to appear hecauso 
dysentery in a malarial subject may light up a smouldering infection 
On the other hand, it may co exist with primary suhtertian malana, m 
which case it is just as important to treat the latter as the former 
Pneumonia, either of tho lobar or broncho pneumonic type, is a frequent 
terminal event m tho more chronic form 

DIAGNOSIS BY SIGMOIDOSCOPY 

It is seldom necessary to use the sigmoidoscope in making a diagnosis 
of bacillary dysentery in the early and acute 6tages of the disease, and 
it is doubtful whether its use is always justifiable, since tho pain of 
introducing the instrument may bo acute, and damage may result, 
whereas m amcebic and bilharziat dysentery instrumentation is both 
painless and harmless The bowel wall is rigid and is therefore with 
difficulty dilated sufficiently to permit tho instrument to pass far np , 
generally, how pier, this is quite unnecessary, as a glimpse of the rectal 
mucosa will enable a diagnosis of bacillary dysentery to be made with 
certainty 

The appearances at the early and acute stages, which have been 
described so ably by A G Biggam (1930), resemble very closely those 
described in the account which has already been given of the pathology 
of the bowel and are i ery characteristic 

Tho mucosa in the early stages of most acute types oj bacillary 
dysentery, when coagulation necrosis has developed, has a greyish 
green necrotic appearance with bsmorrbagic areas, and indicates grave 
prognosis If the bowel is re-examined a few days later, ulceration may 
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be observed -with sloughing of the necrotic mucosa The patient 
usually, at this stage shows evident signs of toxic absorption 
In acute bacillary dysentery of a milder type (caused by Flevnor 
bacilli) the mucosa is of a strawberry red tint with diffuse inflammation 
and hypersemia bleeding when traumatized (Plate V A) The bowel 
usually contains much blood stained mucus often adhering to the 
mucosa and the superficial necrotic mucous membrane may be \ isual 
ized as a thin greyish layer exposing a red raw and bleeding surface 
when removed The bowel wall at this stage is usually rigid and 
inelastic 


A\ hen cases are repeatedly examined exfoliation of the superficial 
necrosia can be seen the bowel gradually resuming its normal appear 



Fig 13 — Slgmoldoscop c appearances of chronic bacillary dysentery (left) and 
amoebic dysentery (right) 

In chronic bacillary dysmterv tho changes lacol e the who e mucosa, liicb is covered 
w h granulation tissue There Is rigidity of the bowel wa w Jqm« Btenos s. 

AasKEb c dvwott y shows charsctenst cad j -shaped ulcers and subm sous hstno 
rbagts. The In ervcning mucous membrane B| pears nonna 

ance Much \i c cid mucus is secreted ly the bowel during the healing 
process 

In convalescent bacillary dysentery the mucous membrane is nodular 
ro e pink or bloi h red and cedematous Numerous red blotches are 
interspersed caused by submucous tranon-hage* The walls of the 
bowel are rigid and inelastic and the natural folding is absent The 
vsn/K sss. vs xttA'kf tve-WM-Aviad wad the. baswa fitted wvttv ttewi stam/yl 
mucus 

In the subacute stayes the bowel surface is cot ered with granulation 
tissue in irregular patches these representm 0 areas from which the 
necrotic mucosa has been remov ed 

In chrome bacllary dysentery the appearances are quite unlike those 
of the acute form 7 he bowel wall has lost its elasticity being rigid 
and indurated Hie examination is usually painful and the 
granular mucosa bleeds readily (Fig IS ) Scrapings reveal numerous 
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pus and macrophage cells The exact appearance of the bowel rams 
in different stages , sometimes a pseudo polypoid condition is simulated 
bj the heaping up of exuberant granulation tissue (Plate V, B) 
sometimes fibrosis o! tbo bowel wall may result in partial stenosis or 
fibrotic scarring The patulous condition of the onus and atrophic 
appearance of the shin surrounding the anal margin, together with the 
wasting of the gluteal and perineal muscles, afford a considerable amount 
o! additional er idence m diagnosis 
H J Smvly (1930) has emphasized a point which the author Ins 
often obsen ed mmeh that there is in milder forms of chronic bacillary 



dysentery a hyperplasia sufficient to obscure the small blood \ ossels 
which are normally usible 

Some of Smyly’s coses presented ulcers in the rectum or sigmoid 
or both The commonest type is a very shallow ulcor the margin of 
which is sharply defined and ranging in size from one millimetre or less 
to over a centimetre The ba«e is usually covered with pus, which is 
easily swabbed away, exposing red granulation tissue Another type 
of ulcer resembles a crater umbiheation or a well defined papule 
By cultures from the surface of these ulcers taken with a toothpick 
swab, a growth of Blnga s bacillus may be obtained 

A striking appearance sometimes obtained in chroma bacillary 
dysentery, especially in the rectum, is a tessellated pattern on a red 
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mucosa, white granulations appearing as a delicate network, or more 
widely spaced 

Melanosis colt — Melanosis coh is a curious condition of melanin 
pigmentation of the rectum and sigmoid, the nature of which 13 obscure 
The author has seen this in three patients who had suffered from 
bacillary dysentery and consequent diarrbrea over a long period 
(Fig 14) 

Attention was ongmally drawn to pigmentation of the colon m 
dysenteries by A L Gregg (1923) and was attributed by him to the 
excessive bismuth A F Hurst (1937), who has written an exhaustive 
account of this subject, believes the pigmentation to be the result of 
artificial diarrhcea produced by aperients Metastasis of pigmentation 
to the submucosa and mesocohc lymph glands may occur in the more 
adv anced cases (W M Stewart and E M Hickman) H L Bockus, J 
H lllard and J Bank (1933) have discovered no fewer than forty 
one cases diagnosed by sigmoidoscopy They believe, apparently on 
substantial grounds that it is due to anthracene compounds in the 
laxatives when used over long periods, and they hav e found that the^e 
apenents contam resinous substances and some pigment matter which 
is intimately associated with activ e aperient principles The deposition 
of this pigment in the mucosa produces melanosis 

X RAIS IN DIAGNOSIS 

A barium enema is of little assistance in the acute stage of bacillary 
dysentery as an aid to diagnosis, its chief u«e is in the chronic 
stage There the appearances obtained are those of a subacute colitis 
and are indistinguishable from similar appearances in chronic ulcerativ e 
colitis (Plate I, p 42 ) 

LABORATORY DIAGNOSIS 

In hardly any other disease is it so essential that attention should be 
given to details of laboratory technique, since the symptoms of bacillary 
dysentery may be simulated by so many other causes of intestinal 
ulceration that the final diagnosis must always depend upon the 
pathologist, and since it is essential, in the interests of the patient, that 
appropriate treatment should be given at the earliest possible moment 

Direct microscopic examination — A provisional diagnosis of 
bacillary dysentery can be made by examination of the cellular exuda- 
tion, and for this two conditions are absolutely necessary (1) that the 
specimen has been freshly passed, and (2) that it is passed eatly in the 
conr«e of the disease The stool should be collected in a bed pan and 
- brought direct to the laboratory 

The selection of a portion of the stool suitable for microscopic examin 
ation or culture should be made by the pathologist It must be empha 
sized that, m both the bacillary and the amcebic form, all diagnostic 
features mav disappear after a lapse of from four to six hours, and 
this is especially likely under tropical or subtropical conditions So 



80 


DYSENTERIC DISORDERS 


important is tlio collection of suitable material that some pathologists 
now prefer to obtain the blood and mucus direct by the rectal swab 
method (see p 70) How over obtained, a portion of t ho blood-stained 
mucus should bo placed by means of a platinum loop on a clean glass 
slide, covered with a cover slip, and examined dircctlv with a £ in lens 
and a low ocular (X 2) (It is a mistake to use a lens of too high power 
for the preliminary examination ) A mechanical stage is necessary 

Cellular exudate — The most characteristic feature of the hacillarsr 
dvsentery stool under the microscope is the very large proportion of 
polymorphonuclear leucocytes Red blood corpuscles, too, are very 
numerous and, excluding these, pus cells constitute quite 95 per cent 
of the exudate It has been noted by J G Willmore. C H Shearman 
(1918), and others, that these polymorph cells possess distinctive 
ringed nuclei, due to the accumulation of chromatin on the periphery of 
the nucleus , they have been appropriately termed “ ghost cell3 " 

Macrophage cells — In addition to the polymorphonuclears, a much 
larger cell which seeuis to be characteristic of bacillary dysentery 
occurs at an early stage Hie appearance of these cells in the stool 
and their characteristic nfrnctinty have given rise to confusion in 
diagnosis, so that it is permissible to emphasize their importance 
The macrophage (histiocyte) is a cell usually 10-15 /i m diameter, 
apparently derived from capillary endothelium (Fig 11 p 55) con- 
stituting about 2 per cent of the cellular o\udat< It may be round 
oval or even bilobed In its cy toplasm it contains vacuoles and 
granules of v ariou3 kinds, fat globules, and sometimes even mge«ted red 
cells, or leucocytes Those globules of grt emsb colour, consist of chroma- 
tin due to the destruction of the nucleus nnd others consist of fat due 
to the protoplasmic degeneration which may be appropriately demon 
strated by Sudan III stain In tbeir general appearance and on account 
of tbeir propensity to ingest red blood corpu«cle3 nnd other objects these 
cells have frequently been mistaken for Entarnccba Imlohjhca They 
are however, defunct and therefore non motile and, to the practised 
eye, the ground glass appearance of tlio protoplasm differs strikingly 
from that of tlio clear, greenish, retractile endoplasm of the amoeba 
Some of the macrophage cells are much smaller — about 10 p in diameter 
— and these have been described by various workers as * retractile 
cells,” but by appropriate staining, the details of their endotlielnl 
nucleus can be distinguished (Plate VI ) 

In addition columnar epithelial cells from the mucosa may be seen, 
as well as mononuclear leucocytes and lymphocytes EosmopluK are 
rarely encountered 

Historical account of cytodiagnosis —The making of a preliminary 
diagnosis in dysentery by a study of the cellular exudate lias been given the 
dignity of a special term ' cy todngnoxix while A AlexeiofF has named the 
composite picture a pyogram Jurgens originally noted and described 
these cells (macrophage. s) in the stools of bacillar} dyec nterv and drew 
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Table VI 

Differentiation of Bacillary Dysentery and Amcebic Dysentery Stools by 
the Cellular Lxudate 



Acute Bacillary 
Dysentery 

Acute Amcebic 
Dysentery 

Red cells 

Numerous and scat 1 
tercd throughout 1 

preparation 

Numerous , occur in 
clumps and rouleaux 

Polymorphonuclears 

Numerous with clear 
cut nng nuclei 

Undamaged cells ex 
tremely scarce , those 
which occur have 
eroded margins 

Nuclear mosses 

Free from cytoplasm j 
scarce 

Free from cytoplasm , 
very common 

Macrophage cells 

Large and numerous 
containing ingested 
red cells 

j Rarely seen 

[ 

Eosinophil cells 

Scarce 

Numerous 

Epithelial cells 

Common, generally 
bile stained and dis 
integrated 

Numerous and appar 
ently undamaged 

Baalli 

Fxtremelj scarce 

| Motile and in large 
numbers 

Entamoeba histolytica 

Absent 

| Present 


The following summarises the relative percentages of cellular constituents 
of the stools m bacillary and amcebic dysentery — 


Table VII (J Anderson, 1921) 


Polymorphonuclears 
Mononuclears 
Lymphocytes 
Eosinophils 
Macrophage cells 
Epithebal cells 
Plasma cells 
Nuclear masses 


Bacillary Dysentery 


00 7 per cent 
161 
28 
001 
1 8 
148 
1 61 
0 


Amceb ic Dysentery 

7 6 per cent 
07 „ „ 

26 „ , 

3 2 „ „ 

0 „ „ 

13 n n 
18 „ „ 

83 „ 
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attention to their aupcrficial resemblance to amcehte and the likelihood of the 
pathologists mistaking them for these protozoa especially in sections 
The author (1912) in h» work on dysentery in Fiji, once more called 
attention to these eelia, figured them, emphasizing their distinctive characters 
especially in tho early stages of a bacillary infection and described their 
appearance in sections of the bowel In addition, he consistently employed 
cytodiagnosis in the laboratory diagnosis of bacillary dysentery during tho 
1914 18 War 

This subject assumed greater importance during tho epidemics of dvsentery 
in Gallipoli in 10)5, mainly because of the imprimatur com eyed to it by the 
work of G B Bartlett (1917) in his report to tho War Office Inthispaper 
it became apparent that macrophage cells (histiocytes) had been confused 
with stages m the lift history of Entamaba h tstoh/hfa Tho question was 
pursued by the author in collaboration with J G W ill more (1918), and they 
were able to trace in microscopic sections the derivation of the macrophage 
cells from proliferation of endothelial cells (Fig 11, p 55 ) 

Almost at the same time R M L\ nch (1917) described them as varying in 
size from 25—15 /r, and as being non motile, with densely granular cytoplasm 
and ft largo nng form nucleus He rightly considered them to be endothelial 
phagocytes and similar to large wandering body cells 
J O Willmore and C H Shearman (1918), m an exhaustive paper, Btdl 
further emphasized the importance of cytodiagnosis in tho differential diagnosis 
of tho dysenteries, and drew up a categorical statement upon the cell picture 
of amccbic as contrasted to that of bacillary disease 

J Anderson (1921) w orking in the author s Laboratory in Palestine made 
differential coll counts of the cellular exudate in the two diseases J G 
Thomson and A Robertson (1921) gave a senes of figures illustrating the 
morphology of the inflammatory cells ui the exudate 
This was followed in 1924 by a monograph by }• G Haughwout in which 
the importance of cytodiagnosis was perhaps over emphasized He concluded 
that m bacillary dysentery the cellular exudate is charactcnstic of that 
condition and of no other intestinal disorder The phagocytic endothelial 
cells and the annular degeneration of the nuclei of the polymorphonuclear 
pus cells are considered pathognomonic , on the other hand, he held that 
ghost cells and endothelial cells arc absent in acute amccbic dysentery and 
in balantidiasis 

Finally A Alexeieff (1927) repeated with elaborate care the researches 
already outlined and reached much the same conclusion He emphasized 
the importance of the macrophage cells (plasmophages) which are found in 
abundance in the mesenteric glands of acute bacillary dy «entery cases as well 
as in the exudate 

The proportion o/ B/nga to Flexntr iiaciiii violated from the stools tiunng the 
course of an epidemic — It has frequently been pointed out that at the com 
men cement of an acute epidemic typical dysentery bacilli can be isolated 
from the fseces, but as the epidemic progresses atypical forms of dysentery 
bacilli make their appearance 

In Palestine during the 1914 18 War the author (1919) constructed a graph 
(Chart 1) showing the proportions of bacilli isolated from the dysenteric feces 
received at his laboratory together with the percentage of Shiga and Fiexncr 
bacilli obtained during consecutive months It will be seen that the number 
of Shiga and Flexner bacilli run roughly parallel w ith one another 
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IN 1C ACOT? P J. G An,w E A RANCE OF CELLULAR EXUDATE 
CUTF. BACILLARY DYSENTERY (Shiga infection) 

Invested ^fd 'blS' Shows macrophage cells (histiocytes) with 
8 stea red blood-corpuscles, intestinal epithelium and polymor- 
phonuclear leucocytes. 
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Chart 1 — Illustrating the proportion* of positive stool cultures obtained under war 
conditions to the number o! " dysentery ” faces examined (1917). * Denotes the 
number diagnosed bacillary dysentery on the cellular exudate 
(Hanson Eabr Jour p. Army lied Cp* n ,iap„ 1919 ) 
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Tiie to ini number of stools examined during this period was 837, and m 
ffl4 of these the aprwfio cause could bo ascertained — 

(1) 0 (01) jicr cent ) were associated with Otanhti ttiUslinnl is (2) 11 (1 (! 
per cent) with flagellates — Trichomonas or Chilomastix , (3) 7 (105 ptr 
cent) with F histolytica, (4) 633 (95 3 per cent ) were diagnosed in the 
cellular exudate as laeilhtry dysentery , (5) 342 (51 per cent ) were plated 
out, (6) in 201 (59 l per cent ) dysentery bacilli wero isolated , (7) m 114 
(33 6 per cent ) Slnga s bacillus , and (8) in 87 (27 4 per cent ) Flexner Y 
bacillus 

In any large epidemic, bauth of more than one type are found and a pure 
Shiga or o pure FJexner epidemic appears to be a rarity In Salomon, L 
Dudgeon (1918) obtained the following figures — 



Cases 

Percentage 

Shiga B 

335 

33 3 

Flexner B 

503 

77 3 

Other Types 

30 

4 1 


D Graham and his collaborators (1918) obtained much the same figures m 
2,GOO casos 

Examination of material obtained by sigmoidoscopy.— In the 
subacute typo of bacillary dysentery tbo routine use of the sigmoido- 
scope enables tho investigator to discover ulcerated areas and to obtain 
cultures , it has been abundantly confirmed that these areas afford a 
suitable nidus for tbo causal bacilli In the acute stage of the disease 
sigmoidoscopy cannot be Used without employing a general anresthetic, 
while m many of the chrome oases no suitable ulcerations can bo dis 
covered in the rectum or those parts of the pelvic colon which can lie 
reached by the instrument 

Examination of material obtained by rectal swabs — 
During tho 1914 18 War, on the Western Front, this method was 
extensively used for obtaining suitable material for culture from the 
lower rectum, and the results are more satisfactory than those obtained 
by culturing freshly passed motions Recent experience has also borno 
out this claim (p 70) (See also Appendix II, p 557) 

Ziemann’s tube consists of a glass tube 28 cm long by 2 cm 
in diameter, the walls of winch are 1 5 mm thicl Situated 8 cm 
above the lower end, which is closed as m a test tube, is a circular 
opening, 1 5 cm in diameter When it is desired to obtain a sample of 
the intestinal contents, the rounded end of the tube is introduced into 
ASw r&pivxs sad ywahsd gsss tif spwsrda mtb j> retaSseyr merszseni, 
with the result that some of the mucus or fieces passes into the lumen 
through the lateral opening On withdrawing the tube a sample of 
the contents can be removed through the lateral aperture The 
apparatus is then washed and sterilized 
The reader is referred to the Appendix, p 550 for further details 
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of the technique of isolation of the organisms and the types of media 
employed 

Methods employed In chronic bacillary dysentery — In the 
author’s senes of 107 cases of chronic bacillary dysentery m the 
Hospital for Tropical Diseases, London, daring the years 1920-87, 
the great majority were diagnosed by sigmoidoscoptc appearances , 
21 were diagnosed by the agglutination test , 12 by sigmoidoscopy 
as well as by the agglutination test , but only 8 by actual isolation of 
Flexner's bacillus from the feces 

Serological diagnosis —It cannot be sufficiently emphasized 
that accurate diagnosis is of paramount importance in the differentiation 
of the dysenteries , therefore, every means must be brought to the 
aid of the clinician m a particularly difficult ca«e It is a matter of 
considerable disappointment that serological diagnosis, usually so 
satisfactory in the typhoid group is such i comparative!} unreliable 
weapon in bacillary dysentery 

In the first place, some normal sera have a definite action upon 
freshly prepared emulsions of dysentery bacilli (A D Gardner, 1923) 
It has already been empha«ized that onlj the macroscopic method is 
suitable in dealing with these organisms The best results can bo 
obtained by using Dreyer’s technique with definitely sensitive agglufin 
able emul-ions It is the general opinion that in Shiga infections a 
posit n e diagnosis can be accepted when the litre is as low as 1 40 
but with the Flexner group agglutination should take place in a 
dilution of 1 . 100 The difficulty of obtaining positive results in 
certain circumstances arises not so much with Shiga as with Flexner 
cases The reason for the lack of a substantial reaction in the latter i-. 
to be found, probablj, in the numerous serological races which have 
been described for that organism, and it is therefore necessary to use a 
homologous suspension for agglutination 

There are fallacies in the u«e of the agglutination test in this con 
nexion which maj be stated as follows It is difficult to accept a 
negative test as being of value unless it is made after the eleventh 
day of the disease The agglutinins appear generally about the seventh 
and reach their maximum about the twenty first day and then show 
a rapid decline A previous attack of bacillarj dysentery may have 
to be taken mlo account, as residual agglutinins may persist in the 
serum for a considerable time — it has been stated that these can lie 
demonstrated after as long an interval as three and a half years The 
limitations of this test, therefore, are very obvious, and in those 
acute cases in which o rapid diagnosis is verj urgent it is unfortunately, 
of little value. 

The agglutination test as an aid to diagnosis a as original) v investigated 
by the author in his work on djsentery m hip in 1012 The microscopic test 
alone was utilized, with culture isolated from actual dysenterj cases under 
treatment The sera of 112 cases were tested A positive agglutination 
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with Shiga s bacillus was noted in 74 I per cent in dilutions of 1 100-1 200 
and in isolated instances as high as ! 600 Similarly in a series of fifty sis 
cases of Flexner infecticn a positive agglutination was noted in 60" per 
cent in dilutions of 1 100-1 200 and m eigl t instances ns high as 1 fOO 
I Didgcon (1018) investigated the agglutination reaction of bacillary 
dysentery during the seasonal epidemics in Salomon in 10 If 1017 and 1018 
As ft result of this careful work he concluded that with standardized bacillary 
emulsions by tho macroscopic method (1) a reaction of 1 40 is positive 

indication of a SI iga infection (2) a reaction of 1 25 is strongly nggtstiif 
of a Shiga infection and m such cases the 1 lood should be examined a week 
liter and (3) Shiga cases may show a high Tlcxner agglutinin content in 
the scrum 

The highest agglutinin litres were cncounterod during the second and 
third w ccks of the disease J»o agglutinins w ere found before tho fourth day 
In a Flexner infection it is necessary according to modern knowledge to 
employ at least five sejarate Berological stnins of ricxner antigens for the 
results obtained with one differ from those ol tamed w ith another 

The conclusions arrived at aro that the agglutination test is a 
valuable and rchallo method of diagnosis of Shiga dysentery but the 
diagnosis of Tlexner dysentery by agglutination is associated with 
cousidernblo difficulties becauso of tho lugh Tleoner agglutinin content 
which may occur with a Shiga infection Recently however, more 
satisfactory and consistent results have been obtained by employing a 
pooled antigen of the different types described by Boyd (1989) 
(seep 561) He emphasizes that smooth specific cultures must l e used 
and this applies especially to Schmitz and SoDne bacilli 

In caRes of cluneal dysentery (le cases in which bacteriology 
of the freces has given no assistance) in which the Sluga reaction is 
negative on the first occasion although a reaction to Flexner has been 
recorded it is necessary to repeat the examination seven days later 
with Sluga and Flexner antigens as bv tins time a Shiga reaction may 
have developed 

J Speares and P P Dobono (1919) have contributed to th s subject by 
confirming that a serological diagnosis is not always possible in mild Flexner 
infections and that the injection of curative serum 1 as no appreciable effect 
upon the specific agglutination titrc They point out that in arthritis 
agglutination mav be of considerable diagnostic value 89 the joint com 
j Ucations may be indistinguishable from other kinds of metastatic arthritis 
The results obtained by C P Martin P Hartley and J E Williams (1018) 
are in the main in agreement with these conclusions 

V de Lavergue P Melnotte and R Debenedetti (1930) have not added 
anything material to the conclusions arrived at above 

For the identification of dysentery bacilli by Berological methods J S K 
l3ojd (1940) has adopted the following procedure Shiga antiserum and 
Schmitz antiserum permit the differentiation of the mannitol non fermenters 
by slide agglutination lor the mannitol fermenters anti Sonne serum 
containing both specific and group agglutinins for Sonne a polyvalent serum 
of Andrew es Flexner type3 and another for types 103 P 119 88’ 

and 170 A practical difficulty is encountered m the latter in preparing 
single pool type sera with a titre of 1 250 for each type 
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In chronic cases of bacillary dysenteiy a definite result may fie obtained 
in Shiga infection ; a titre of 1 40 or over is nsually accepted The same 
probably applies to Schmitz and Sonne infections if care is taken to prepare 
the agglutmable suspension from the tyjie phase of the organism In Flexner 
infections the problem is beset by difficulties on account of the multiplicity 
of Btrains and it is almost impossible to prepare suspensions ■which are free 
from group antigens Furthermore, serum from normal individuals and from 
normal rabbits frequently contains a considerable concentration of natural 
agglutinins for these group antigens 

Serological properties of dysentery stools.— A Danes (1022) 
found that dysentery agglutinins were present m dysenteric stools even when 
absent from the serum, especially during the first week of the illness Either 
the fluid portion of the stool was pipetted off, or the Mood and mucus were 
thoroughly shaken up w ith a small quantity of normal saline The technique 
adopted to ascertain the presence and titre of agglutination was that of 
Garrow (see Appendix, p 665) The method is especially’ valuable m Shiga 
infections, and in chronic cases it was found particularly helpful, the 
specific agglutinins being obtained from pledgets of mucus passed in the 
faces 

Examination Of the blood_G JI Findlay (19)9) found that assis- 
tance can be obtained in differentiating bacillary from amcebic dysentery by 
the reactions which occur in the polymorphonuclear leucocytes — the iodine 
reaction and the production of nuclear pseudopodia He considered that an 
accurate diagnosis of the type of dysentery can be given at an early stage of 
the disease A well marked iodine reaction without the formation of 
nuclear pseudopodia suggests a bacillary infection the presence of nuclear 
pseudopodia with absence of the iodine reaction indicates amcebiaais 

Intradermal reactions. — H Brokman (1923) applied the Scluck 
reaction to dysentery in man in the following manner — 0 1 cc of Shiga 
dysentery toxin in a dilution of 3 J00 is injected under the skin, and a very 
considerable reaction is produced at the end of twenty four hours A diffuse 
red infiltration appears, turning blue When the reaction is stronger, the 
skin becomes blue, and afterwards deep brown, while at the end of a week 
an ulcer may form This reaction becomes negative after injections of 
antidysenteric serum 

C Zoeller (1027) has also described a similar reaction He uses 02 cc 
of a 1 • 100 dilution of dysenteric toxin The specific reaction does not 
appear till the third or fourth day, when an ecchymotic tinge becomes pro 
nounced and leads to the formation of n Bmall black slough A negative 
reaction indicates the presence of sufficient antitoxin to neutralize the toxin 

Summary. — The following is a summary of the mam points 
in differential diagnosis 

Diagnosis between Bacillary and Amcebic Dysentery 

BACILLARY DYSENTERY Ail CERIC DYSENTERY 

“ Lying down dysentery.” “ Vt alking dysentery ” 

Acute disease with tendency to Chrome endemic disease 
epidemic spread. 
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BtCILLARY DYSENTERY 
Incubation period short, seven days 
or even less 

Onset Acute 
Pyrexia Common 
Complication . » No hepatitis Poly 
arthritis frequent, and occasion 
ally indo cychtis 
Death due to (a) exhaustion 
(6) toxaemia 


Sign* Generalized tenderness over 
abdomen, usually more intense 
over sigmoid colon 

Tenesmus Vnj severe 

Emaciation Almost invariable 

Pathology Acute diffuse necrosis of 
mucous membrane of the large 
intestine 

Ulcer » When present, situated on 
free edge of folds of mucous mem 
brane, distributed transversely to 
long axis of the bowel Ulcers are 
usually serpiginous with ragged 
undermined margins, often inter 
communicating Bases consist 
of granulation tissue , no com 
pensatory hypertrophy of the 
bowel wall. Intervening mucous 
membrane chronically inllamed 

Stool s Small numerous Bnght 
red blood, gelatinous viscid, 
odourless, resembling red currant 
jelly 

.Reaction Alkaline 

Microscopic Numerous red cells 
and polymorphonuclear pus cells 
Macrophage inflammatory cells 
(histiocytes) Few bacilli visible 


AMCBBIO DYSENTERY 

Incubation period in man a lengthy 
one — at least fourteen to ninety 
days , may be longer 
Onset Insidious 

Pyrexia Rare, unless complicated 
Complication* Hepatitis, hepatic 
amcebiasis, amoebic abscess 

Death due to (a) exhaustion 

(b) perforation of the 

bowel 

(c) haemorrhage 

(d) hveratsecss 

Signs Local tenderness and mill 
tration, mostly over sigmoid 
flexure, transverse colon, and 
cipcum 

Tenesmus Usually not present 
Emaciation Uncommon 
Pathology Local lesions confined 
solely to large intestine, due to 
characteristic ulcers 
Ulcers Bouton en chemise 
commence as small abscesses of 
subitiueoea, distributed in the long 
axis of the bowel Ulcers oval, 
regular, flask shaped Infection 
involving all coats of the bowel 
Bases usually consist of dark 
necrotic Dyah hair sloughs 
Ulcers perforate not uncommonly , 
compensatory hypertrophy of 
bowel wall Intervening mucous 
membrane quite healthy 
Stools Farces intermingled with 
blood and mucus Sago-gratn ” 
stool, or sometimes '* anchovy 
sauce Copious m amount and 
usually very offensive 
Reaction Acid 

Microscopic Red cells numerous 
and in routes as ' Polymorph 

cells much damaged with ex 
traded nuclei Macrophage cells 
absent Large numbers of motile 
bacilli Active Entamaba histo 
lytiea with ingested red cells 
Charcot Leyden crystals common 
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BACILLARY DY 8EKTERY A1ICEBIC DYSENTERY 

Blood examination Jsoleticocj tosis Blood examination Moderate leuco 
except in initial stages cytosis 

Serum agglutination Usually serum Serum agglutination Negative 
agglutinates one or other dysentery 
bariHi 

Therapeutic test J^o reaction to Therapeutic test Almost immediate 
emetine reaction to emetine 

Sigmoidoscopy Granulation tissue Sigmoidoscopy Lax and redundant 
and rigidity of bowel wall tJsu mucous membrane Small ulcera 
ally no ulcers visible tions with haemorrhagic margins 

Differential diagnosis from the entenc group food poisoning cholera 
acute ulcerative colitis and other forms of dysentery is dealt with under 
their respective chapters 
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THE BACILLARY DYSENTERIES {continued ) ; TREATMENT 

IUcilluiy dysentery is a disease winch in its early stages appears to 
bo particularly amenable to treatment, so that milder cases recover 
spontaneously without any particular measures In the more acute, 
especially in fulminating cases, prompt and energetic action is 
necessary, while skill and care in nursing are naturally of importance 
General principles — The patient should be put to bed, however 
mild bis initial symptoms may appear He, or gho, should be warmly 
clad and should on no account be permitted to get out of bed to 
defecate In addition to general supervision, daily inspection of 
stools should bo made 

Diet. — Special attention must be given to the dietary Under no 
circumstances are solids permissible In the more Bevere forms, 
which are attended with considerable gastric disturbance, milk is not 
wtll tolerated and, as a rule, jellies, weak beef tea, arrowroot chicken 
broth, or nco water are preferable The food should be served slightly 
warmed and in small quantities, otherwise it is apt to cause increased 
peristalsis and to aggravate pain 

Whenever milk cannot be assimilated, it is advisable to give it in the 
citrated form or in the form of some predigested preparation such as 
Bengers Tood The ideal diet in severe bacillary dysentery should be 
definitely bland, umrntatmg but nourishing 
During convalescence discretion Bbould be exercised Under no 
circumstances should patients be rushed through tins stage , too 
rapid introduction of solid food is apt to lead to sudden and profuse 
attacks of diarrhcea which may result m collapse On the other hand, 
it is quite unnecessary to keep the patient on a dietary so low in 
calorie value that he is practically starved 
The follow mg diets have been recommended by J M Cowan and 
H Miller (1918) The chief indication for the change from one diet 
to the next should be the state of the tongue and the character of 
the stool riuicls should bo giv en in generous quantities e a pecially when 
the diarrhoea is acute During the diarrhcea accompanying con 
valescence a dry dietary should be instituted 

Diet No 1 Diet No 2 

Bam Tea (10 oz ) Tea (can be made with milk ) 

7 30 Albumin water (6 oz ) Two beaten up eggs with tea 

and milk 


GO 
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Diet No 1 

Diet No 2 

9am 

Brand’s essence of beef 

Barley water 


(Goz ) 


10.30 

Barley water (10 oz ) 

Benger’s 

12 noon 

Beef tea (10 oz ) 

Beef tea, custard or nee 


cooked in water 

1 30 p in 

Albumin water (6 oz ) 

Jelly (2pm) 

3 

Jelly 

4 30 

Tea (10 oz ) 

Tea with rusks and biscuits 

6 

Chicken tea (10 oz ) 

Chicken tea or Bovnl 

8 

Albumin water (10 oz ) % 

Benger’s or arrowroot 

10 

Bovnl (10 oz ) 

Brand’s essence 

12 midnight 

Brand’s essence (6 oz ) 

Albumin water 

2 am 

Barley water (10 oz ) 

Bovnl 

4 

Albumin water (10 oz ) 

Benger’s 


To either diet citrated or peptonized milk can be added, but it is badly 
borne when the tongue is coated Chocolate can be added to No 2 


No 3 Die/ Add boded or poached eggs with junket or milk food (Horhck’s 
or Allenbury’s) 

Ao 4 Diet Add fresh cream, nee milk puddings, and toast 
Ao 5 Diet Add fish and bread. 

No 6 Diet Chicken diet, at first without potatoes, vegetables or porridge 
No 7 Diet Convalescent diet 

Moro’s apple diet is strongly recommended by German writers (see also 
p 457) It consists of apple pulp, up to two pounds a day, with lemons for 
vitamin C and fluid by the mouth in large quantities 

SPECIMEN CONVALESCENT DIET FOE BACILLARY DYSENTERY 
Srtfllfaat — 

Milk (4 pint) 

One egg, lightly boiled 
Two breakfast biscuits or rusks with butter 
10 am — 

Milk (J pint) 

One biscuit, or rusk 
1/unch (1pm) — 

Steamed fish, well pounded 4 oz 
Custard made of one egg and 5 oz milk. 

Juice of two oranges m water 
A thin slice of dry toast 
Tea — 

Milk (J pint) 

Three rusks or breakfast biscuits and butter 
'vJrrb VrgVuy WAe&egg 
Supper — 

Scraped beef (I oz ) mixed with Marmite, spread upon a piece of ensp 
toast and butter 
Junket made of 4 pint milk 
Juice of two oranges in water 
10 pm — 

Milk (J pint) 

Allow o z of sugar daily 
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Treatment of sev ere cases — In enumerating the various methods 
of treatment, it is proposed to deal first with those cases which are 
the most sov ere, for in these irreparable damage is done if the disease 
is not recognized early and treated efficiently. When once this oppor 
tnnitj is missed, it is no longer possible to restore bowel function 
General measures — The patient must be put to bed and kept 
warm with hot water bottles A warm bed jacket is advisable, and 
the abdomen should be protected by flannel binding or by a suitable 
cholera belt , these measure*, besides guarding against dull, afford 
warmth winch is of considerable comfort The foot ot the bed should 
be raised Tho patient ehonld, m fact, be treated on general lines, in 
the same waj as a case of surgical shock 

Iu tho most severe cases, where the passage of stools is almost con- 
tinuous and the abdominal pain excruciating, the patient sliou’d on 
no account he permitted to exhaust lus physical strength by straining 
on o bed pan E\ery measure should bo taken to minimize physical 
strain, which undoubtedly militates against a fai ourable outcome In 
\ ery collapsed cases incontinence both of urine and of fa?ees is common 
and it is best to pack the buttocks well with carbohzed tow or 
cotton wool over a w aterproof sheet which can be cleaned and changed 
every few hours Great care must, of course be exercised m keeping the 
patient s skin clean by means of spirit and boracic Complete rest both 
mental and physical must bo insisted upon, for rest itself exerts con 
siderablo influence on the bowel 

The mainstay in tho treatment of these serious cases nowadays is 
sulplnguanidme, m conjunction with antidysenteno serum and blood 
transfusions 

Aperients — It is a well established and sane practice to commence 
treatment by a preliminary purge, in order to clear the large 
intestine of any remaining fecal contents The aperient most suitable 
for this purpose is castor oil to which, in order to obviate unnecessary 
griping, some opium should be added as follows — 

01 non ioz (15 c c.) 

Tuict opu 15 minims (1 c c ) 

This should be gn en preferably last thing at night, and may be repeated 
Tor small children, liquid petroleum, eg Nujol, in half-drachm 
doses is probably preferable, and should bo given every two hours 
while tlio child is awake T H Gunewardene (1934) recommeuds 
Hydrolax in older children No other purgatives or intestinal anti 
septics are required It is suggested that these preparations act like 
mVimA wnt’os Ifni Vfreoi y/ttA.isA Vas> WwA 

R W Burkitt (1921), of Nairobi, recommended Turkey rhubarb in 
doses of half a teaspoonful every two hours until it is possible to verify 
the appearance of the drug in the stools For children 5 grama of 
rhubarb are more suitable , but some think that on the whole castor oil 
is ot more value H C Brown (1923) has shown that there is no reason 
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to suspect any specific action on the part of the rhubarb, as extracts 
do not inhibit the growth of the dysentery bacillus 

Saline treatment — Following the preliminary aperient, routine 
treatment with sabne aperients should be begun This is a time honoured 
method and one which has received almost universal commendation, especially 
from Indian physicians and wherever it is necessary to treat bacillary dy sentery 
on a large scale Most clinicians appear to prefer sodium sulphate to the 
magnesium salts It may be given m the following prescription — 

Sod eulph 60 gr (4 grm ) 

Acid sulpti dll 15 min (Ice) 

Tuict zingib 5 min (0 3 c c ) 

Aq menth pip £ oz (15 c c ) 

It is a well established rule that a dose of this mixture should be administered 
every two hours for the first twenty four, and thereafter every four hours till 
the stools become fmculent , subsequently it is customary to giv e it three 
times a day, but somo prefer to give it even more frequently, for instance, every 
hour for the first forty eight hours The author prefers the more moderate 
course 

It is only nght to add that some prefer other purgatives, e g , 2 oz of castor 
oil on the first day, and one drachm hourly during the daytime on the second 
or third day A J Boase (1925) and T B Welch and C J JIascarenhas 
(1924) believe that the castor oil treatment is more efficient than the older 
fashioned salines They consider that repeated small doses keep up gentle and 
continuous peristaltic action, so that the contents of the small intestine are 
burned on and toxic absorption is reduced to a minimum The castor oil 
treated senes showed a greatly reduced death rate (2 77 per cent as against 
8 8 per cent in the saline treated group) and curtailment of duration of 
symptoms, while the relapse rate was also considerably smaller 

Drugs In bacillary dysentery — Sulphonamtdee — It is pleasant 
to record that important advances have been made m the treatment 
of the bacillary dysenteries The present position appears to be 
that these efficient remedies suffice to cure cases of average seventy, 
bat do not exclude the employment of blood transfusion, dietetic and 
other measures directed towards supporting resistance, but it seems more 
than probable that the therapeutic value of antidysentenc serum sai i 
in exceptional circumstances, may henceforward be discounted 
By 1938 sulphonamide compounds had given highly promising results 
m the laboratory, inhibiting and preventing growth of Flexner and 
Sonne bacilli Since the outbreak of the present war opportunities hav e 
bwti ywrdodi W Ytafoug Vtast? xiaiqiucada vn Vne 5n?i& wA vn *itn> 
Near East 

Y Gorlitzer in Switzerland employed prontosil, 0 5 grm thnee daily for 
three days , from the fourth to seventh days 1 grm of prontosil daily com 
bined with charcoal and IQ minima of tincture of opium w henever indicated 
Prontosil was found specially effective in Shiga infections 
ft fteitler and K. Marberg (1941) in an outbreak m Palestine, obtained 
remarkably good results with sulphapyndine They gave 1 grm doses with 
sodium bicarbonate (to counteract nausea), four times daily for 2-4 days 
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The pyrexia was almost immediately reduced and motions bec-ime formed m 
48 hours These were Fitxner and Sonne infections 

Bell in England had the opportunity of treating a small outbreak of 
1 lexncr and Sonne dysentery, with excellent results by sulphapyndme in 
doses of 3 grin daily , w ith a total of 6 grin • Symptoms cleared up entirely 
within 30-72 hours The effect on pyrexia was immediate and the patients 
became constipated two to three days after the disappearance of blood and 
mucus from the stools Iso symptoms of intolerance were shown A very 
important fact was that Bulpbonaraide banished the earner state 

Sulphaguamdine (sufjifiantfi/Ijiiamdine) — E K Marshall \ C 
Bratton, H J h hito and J I Litchfield bav o improv cd this form of 
therapy by the introduction of a new compound — suJphaguanidme 
The main virtues of this modification he in its water solubility, 
therapeutic activity and the fact that it is poorly absorbed from the 
intestinal tract , it thus differs from the so called intestinal antiseptics 
which have depended so far upon low water solubility lo avoid intestinal 
absorption lhe fundamental principle aims at a high concentration of 
the drug in the intestinal contents, contrasted with low concentration m 
blood and tissues Sulphaguamdino is highly bactericidal and has a 
water solubility of 220 ragin per 100 c c The solution is practically 
tasteless It appears to bo more readily absorbed from the small 
intestine than from the large Material obtained from ileostomy shows 
that the drug is concentrated m the intestinal contents in concentration 
greater than 200 mg per cent and saturation of the freces is thereby 
assured 

Clinical results obtained m a preliminary series of 17 riexner and 
Sonne infections in children were almost wholly favourable judging by 
the rapid defervescence the formation of the stools and the disappearance 
of causative bacilli No definite touc results wero observed The 
following dosage programme is recommended — Initial dose 0 1 gnn 
per kilo by mouth Maintenance dose of 0 05 gnn per Wo ev cry four 
hours until the number of stools is less than four , subsequently, 0 1 gnu 
per kilo every eight hours for at least three day s The finely pow dered 
drug is gi\ en m milk or water 

G SI Lyon has published a more extended account of Ins personal 
experience m twenty three cases of acute bacillary dysentery with 
adequate controls The patients were mostly children but ranged in 
age from two months to 75 years 

The above comprises the medical literature which has appeared 
on this important subject up to date but sulphaguamdine is being 
extensively employed in military practice in the Middle East and the 
practical results obtained have been extremely satisfactory 

Jihr latest repsri uu a sc evpertftxe ra tbs Nettr Essi is /tea c N JZ 
Fairlev and J S K Boyd It is to the effect that sulphaguamdine is 
most efficacious in Sluga infections of which 9G were analysed The 
outstanding features are — the increased feeling of well being within 
24-48 hours of administration rapid relief of abdominal pain and 
*K the drug is given for 1| doja onlj 
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tenesmus, decrease or disappearance of abdominal symptoms, fall in 
temperature and pulse rate, together ■with a remarkable reduction m the 
number of stools As a rule, within 5-6 days the bowels act once or twice 
daily, and blood disappears rapidly from the feces In the acute cases 
the average dose is 20 grm per diem, with an aggregate of some 185 
grm for each case For mild acute cases of Shiga infection the re- 
commended dose for adults is 20 grm each day for the first two days, 
and 10 grm each day for the next three days In individuals who are 
not ill, but from whom true dysentery bacilli can be recovered, the 
doses suggested are 18 grm m the first 24 hours, administered m G grm 
doses three times a day after meals , subsequently 8 grm three times 
a day for five days 

The earlier that treatment with sulphaguamdme is commenced, the 
less extensive is the damage to the colon and the more rapid the 
recovery The most dramatic cures were found m acute cases treated 
withm 24-86 hours of the onset In the fatal cases, where failure 
appeared to have occurred, some complicating factor was proved to be 
present 

The action of sulphaguamdme is either bacteriostatic or bactericidal 
and leads to immediate decrease in toxin production, but appears to 
have no effect on dysentery exotoxin absorbed into the blood These 
writers consider that the best results will be obtained by combining 
sulphaguamdme and Shiga antitoxin (antidysentenc Eerum) in ful- 
minating Shiga dysentery in which it is imperative that circulating 
toxin should be rapidly neutralized No severe toxic manifestations 
were noted , exceptionally there was a transient papular eruption 
The toxic nephrosis (toxemic nephritis), which has been found not 
infrequently complicating bacillary dysentery, has no relation to 
administration of the drug It is said to be less efficacious m Sonne 
infections, but a new compound of the same senes, sulphamethazine 
is reported more satisfactory’ 

DEW Anderson and R Cruickshank (1041) have summarized their 
experiences in 41 adult cases of Flexner djsenter 3 ’ in England and have 
obtained beneficial results, particularly m the more severe infections A 
aenea of 55 cases m the same epidemic served as controls A dosage of 9 grm 
daily for two days follow ed by 4 grm for two to five days was therapeutically 
effective Still larger doses were safely tolerated, and even advisable, in 
severe infections Prompt treatment with this drug in the acute stage of 
infection prevented the convalescent earner state which was found in about 
one half the control untreated group Toxic effects were not observed , but 
when the drug was given too concentrated, crystalline deposits occurred in 
the urme, necessitating adequate fluid intake if irritation of the urinary tract 
was to be avoided 

Medicinal charcoal, a tablespoonful three times daily, is useful as 
an intestinal disinfectant, and carbo medicwalts “ Merck is strongly 
recommended by Yv eiss (1927) 

Isogcl , a granular preparation of agar produced by Allen and Hanbury, 
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giv en in teaspoonful dose 1 ?, is useful in solidifying tbe stools and checking 
the cU&rrhcea 

The author is strongly opposed to the use of opium 83 a routine 
measure m the treatment of dysentery, and preparations of opium, 
morphia, laudanum and chlorodyne, however comforting, must not 
ho looked upon as a means of cure The idea of putting the bowel " m 
splints * by means of opium demonstrates a lamentable ignorance or 
failure to appreciate the true pathology of the disease If doses of 
opium ate consistently given it may ease the continuous diarrhea, but 
an exacerbation of toxic symptoms almost certainly ensues Its use 
should he confined to procuring rest and sleep and to enabling a patient 
to withstand the fatigue and trials of a long journey as for instance, 
evacuation from a field ambulance m war time Morphia should bo 
given preferably by tbe hypodermic route, but in doses no larger than 
J gr (0 016 grm ) 

The routine administration of bismuth has many adherents and it is given 
in drachm doses (3 8 grm ) every three hours during the aeuto stage Tho 
carbonate or salicylate should be used, not the subnitrate which in such heroic 
doses may liberate poisonous compounds \\ artime physicians believed that 
this drug exerted a beneficial action in acute cases and they considered that 
the blackening of the stools consequent on its administration indicated a 
favourable outlook but if this blackening did not occur the prognosis was 
bad indeed since it meant that paralytic distention of the amiU intestine 
had taken place 

In Germany aud Austria the exhibition of kaolin with the addition 
of animal charcoal in do^es of three tablespoonfuls of each » much 
used and is w ell spoken of It is probably bettir to giv e the preparations 
known as colloidal kiolm or Rarknnl 

Some patients do not tolerate saline aperients well, and in tbe«e 
calomel gr every hour for twelve hours on three consecutive days) 
is used 

Intestinal disinfectants —These have been much used in the 
treatment of dysentery, but their curative effect is probably small Salol in 
doses of 6-16 gr (0 3 to 1 grm ) in cachets or in suspension lia9 been tried an i 
the author lias used ct/lhn in 2 mm cachets in quantities of twenty to thirty a 
dai R & tlartodimno and M U Thiirfeldcr ( 1 E>3' > ) recommend rnunol in 
tho mass treatment of bacillary dysentery In fact they consider that serious 
epidemics may be cut short bj nvanoi treatment Adults should receive 50 
mgm in pills three times daily and children correspondingly smaller doses 
Rivanol lias tho ment of being cheap and not accompanied by any untoward 
effects or idiosyncrasies 

Preparation of antidysenteric serum —In tl e British Pharma 
copceia Tor "1932 "it is "laid down that the potency of antidysenteno 
serum shall be determined by comparing the dose of it necessary to protect 
mice against the lethal effect of dysentery toxin with tl e dose of a standard 
j reparation of antidysentery serum (Shiga) necessary to give the same pro 
ted ion The standard preparation is a quantity of dried serum obtained from 
horses immunized against Bacillus dysenteries (bhiga) 
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Slorajc — Antidjscntene serum (Shiga) should bo kept at as low a 
temperature abo\o its freezing point as possible It should be 
stored in glass phials , preferably not m bottles with rubber caps, as 
these, especially m the tropics, are \ery apt to be contaminated 
In the tropics, too the serum must be kept on ice, because there is no 
doubt that continuous heat causes a considerable diminution m 
antigenic power 

Principles underlying serum-therapy ~ The first serious 
attempts to produce an efficient antitoxin in bacillary dysentery were made 
by C Todd in 1004 in London and L Rosenthal (1003 1904) in Moscow 
They showed quite independently of one another that the soluble toxin 
contained m cultures of Shiga s bacillus was capable on injection into animals 
of giving rise to a neutralizing antitoxin Thu union of toxin and antitoxin in 
antidysentenc serum u said by Pfeiffer and Ungermann (1900) and bj KoIIe 
and others (1924) to conform to the law of multiple proportions 
There has been some doubt about the real antitoxic powers of tl is serum 
because complete neutralization only occurs when toxin and serum are in 
tuuately mixed but from the work of Kraus and Ddrr (1905) there seems to 
be little doubt that the serum contains true specific antitoxin 
Antidysentenc serum is produced by the intravenous injection of horses 
first with heat killed and later with living bacilli (S Flexner 1916) more 
recently dysentery anatoxin has been used for its production (Dumas and 
others 1926) 

The titration of this serum is best earned out by intravenous inoculation 
in mice 

RAO Bnen and B F Bunge (1925) have suggested that the limit of 
antitoxin should be that amount of serum which will neutralize the test dose— 
0 2 mgm of a standard toxin— the test dose being approximately ten lethal 
doses for the mouse An improved method was described by A V Blake and 
C C Okell (1929) They concluded that the serum treatment reduced the 
mortality by two thirds 

On account of the difficulty — almost in fact impossibility — of ascertaining 
rapidly which particular dysentery bacillus is responsible for the acute attack 
it has been the practice to use a polyvalent anti dysenteric serum For the 
preparation of these sera homes are immunized against Shiga bacillus and 
various Flexner strains The difficulty in the production of suitable 
antidysentenc Bera lies in the fact that such sera contain but small amounts of 
efficient Shiga immune bod es It is apparently much easier to produce an 
efficient anti Flexner serum but as the most acute cases of bacillary 
dysentery are usually due to an infection with Shiga s bacillus it is naturally 
of the greatest importance that the clinician should have at his disposal an 
uflwtMsyft Ska ga verutb ‘EfcitM wsu mo ■profrowi Vat T ua\vt IwsWrtA* Vf 
Mulford of Philadelphia by the Rockefeller Institute by Burroughs Well 
come and by the Berne Institute 

Serum-therapy — No consensus of opinion can be obtained on which 
cla°3 of case should receive anti serum treatment In the author s 
opinion care should be exercised in the selection of cases and the 
indications should be based upon (a) definite signs of toxic absorption , 
(b) stools numbering more than twelve m the twenty four hours and 
containing a high proportion of blood , (c) a small rapid pulse and 
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definite pyrexia , (d) mild eases in which the acuto stage, with bloody 
stools, tenesmus and abdominal pain, persists longer than three to 
lour days and shows no signs of subsiding (Schittenhelm, 1918) 

There are three routes by which tbo serum may bo given (1) sub 
cutaneou®, (2) intramuscular, and (8) intravenous 11 hichov er route is 
selected, it is necessary to observe strict aseptic precautions In 
ev ery case tbe serum should bo heated to body temperature by being 
placed in a vessel of water at a temperature of 110' J P (43 3° C) for 
fifteen minutes 

W E Waller (1919), in Mesopotamia, and B G Klein (1919), in 
France, treated over 1,800 cases by subcutaneous injections of Lister 
Institute polyvalent serum Large amounts in doses of 120-140 c c 
were found most beneficial Tins amount of serum can be given in 
three injections at eight hour intervals From the seventh day of the 
disease onwards the serum has less effect , by tins time, usually, either 
the patient is doomed to die, or the stnge of recovery has set in 

By the intramuscular method large amounts of serum were given 
without causing much local disturbance The sites chosen were the 
glutei muscles or the adductor group in tho thigh, where the tissues can 
accommodate large quantities of fluid Intravenous injection into the 
median basilic vein in doses of CQ-80 c c lias been employed in very 
acuto or fulminating cases In collapsed patients it may well bo diluted 
with 100-200 c c of saline solution containing 5 per cent glucose 

P J Lantin (1921) reported favourably on a method practised in tbe 
Philippine General Hospital, of injecting antidysenteric serum by tho rectum 
The scrum is introduced through a funnel and a Jong rubber tube, with the 
patient in the knee elbow position A preliminary cleansing enema of 1 5 per 
cent sodium bicarbonate is followed by a sedative enema of CO c c of stirch 
solution, with fifteen drops of laudanum A high enema of serum, 30 80 c c , 
should be given half an hour later Lantin believes that a combined method 
of intramuscular and rectal injection in acuto cases offers the best chance of 
success W \\ illcox inclined towards this method aa avoiding tho dangers 
of serum reactions 

Monovalent antl-Shlga serum — Much of our information on the 
therapeutic effects of anti dysenteric serum was derived from experiences 
in the War of 1914-1918 when a polyvalent serum was employed 
Since that time, however, great improvements in the preparation, 
refining and concentration especially of anti Shiga strum, have been 
effected As issued to tbe Army m tbe present emergency it contain*? 
">0,000 international units in a volume of le«s Ilian 10 cc Between 
50,000 and 100 000 units is considered a sufficient therapeutic dosage 
even m fulminating ca«es, if given mtravenously Owing to tbe u«e of 
proteolytic enzymes in preparing the serum the risk of anaphylaxis 
when giien by the intravenous route, has been diminished 3 he effect 
is purely antitoxic and recent experience in the Middle East shows that 
it is fleeting and temporary 

Practical results — Tbe treatment of bacillary dysentery with 
antidysenteric semm has been practised now for over thirty years 
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There appears to be remarkably unanimity of opinion about its general 
efficacy m combating the toxaemia and in shortening the course of the 
disease , but the results until recently were by no means so striking 
Or com uicmg as in other forms of scientific serum therapy — antitetamc 
or antidiphthentic for example 

In the scrum treatment of bacillary dysentery m children the intrapentoneat 
method has been employed H Knauer (1926) after four years experience o 
the treatment of bacillary dj sentery in infanta and children considers that the 
initial dose of Berum should be relatively large and finds this route a con 
veruent one By this method a total of 100-300 c c may be given to one 

DfnmbfT laid 



Chari 2 —Bacillary dysentery (Shiga) treated by Injection of antidysentery serum 

patient by repeated daily doses The injection of the serum in this way is 
followed by a rapid decrease in the toxmmia H W Joseph and W C 
Dawson (1921) in America administered antidysentenc serum to twenty 
children of from six months to four and a half years of age Polyvalent serum 
in doses of 20-50 c c was injected and m some instances as manj as six doses 
were given at intervals of twenty four to forty eight hours The Rockefeller 
Shiga antiserum was employed Subsequent reactions were slight and general 
improvement was noted twenty four hours afterwards 

It is necessary that the serum should be given early in the course of the 
disease In very sick children the intramuscular route is contra indicated on 
account of the pain elicited at the site of the injection M De Biehler (1922) 
thinks that serum rash which is common in children can be avoided by giving 
calcium chloride 

Treatment by sensitized dysentery vaccine — Boehncke s 
D jabakta (see p 113) or a polyvalent sensitized dysentery vaccine has been 
employed extensively in Germany, especially in the treatment of children. 
Sduttcnbelm (1918) and Schelenz (1918) reported favourably on this combined 



100 DYSENTERIC DISORDERS 

specific treatment in both acute and chronic eases Gross (1018) t (insiders tint 
in the v( ry acut< cast, uluro the body is incapnbk of reaction th( vaccine w 
of no value By the combined method of serum and vaccine three subcutaneous 
injections of tbc latter are given daily in doses of 0 5, 1 0, and 1 5 c e , togethi r 
with a small dose { 10-30 c e ) of antidysenUnc strum which may be repeated 
This vaccine treatment is harmless, aunple and cheap and may bo used in mild 
cases Dautwiz (102 1 *) after four years' exjienence of it is in favour of eon 
tinning with this method of treatment, especially in children 

Good results have been recorded by K Korbsch and A Gross (1920) from 
intravenous injections every fifth day of dasta of vaccine gradually increased 
from five to sixty million L Rogers and I V, I) tfcgaw (1930) advocated a 
sensitized Stuga vaccine made by mixing cultures with antidysentenc serum 
at 37® C for several hours washing in sterile normal sabnc and sterilizing at 
56° C for one hour Doses from 00-200 million sensitized bacilli can be used 

Treatment of pregnant women — In pregnancy bacillary 
dysentery should bo regarded as a serious event owing to the likelihood 
of abortion The use of apeneut salines should be carefully regulated 
for tho same reason, and it is advisable to give half doses 

Treatment by specific bacteriophage — F dHereUe has 

claimed that favourable results have been obtained in suitable cases by the 
administration of bacteriophage, but the results so far are not, to the critical 
eye, very impressive 

A Compton (1920) prepared a therapeutic phage' by putting up a 
mixture of four phage strains against sixteen hour broth cultures of two Shiga 
three Flexner, a ix Hiss one Sonne and one Gay strain Complete lyBis was 
obtained in a few hours at 37“ C Tho lysates after twenty four hours’ in 
cubation, were mixed, filtered through infusorial earth and an L, Chambcrland 
candle, and distributed in ampoules in quantities of 2 c c Each patfent takes 
three ampoules by the mouth ilaily 

W Fletcher and K Kanagarayer(1927) m tl o Malay States found that the 
bacteriophage they prepared was stronger for Shiga than for Flexncr, and 
noticed that, though it seemed to havo some effect upon » Shi^a case it had no 
influence upon twenty two Flexner cases subsequently treated F JL Burnet, 
SI Jlchje, and I J \\ ood (1930) report favourably on the treatment of young 
children attacked by dysentery in whoso feces there was an absence of phage 
J Taylor, S D .S Greval, and U Thant (1930) subjected the phage treat 
ment to a critical trial with adequate controls There were twenty controls 
to twenty six of bacillary dysentery and the phage used was active to a dilution 
ofl 100 The dose was 2 c c given orally three times daily The results were 
inconclusive They considered that no significant difference was observed 
either in mortality or in shortening the attack 

Treatment of special symptoms Mouth — The inoutli must be 
kept clean by means of special mouth washes (e g , Lnvoris), and by 
swnhhrug the tongue and tho grans ireq-uwitly with gljttim and borax 
Abdominal pain is best relieved by the application of hot water 
bottles, turpentine stupes, or the Japanese hot box, 1 e , a tm box 
conta inin g slowly burning charcoal (known under the name of Istra), 
three or four of which should be sewn in flannel and placed upon the 
abdomen 
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Tenesmus and dysuna are best relieved bj hypodermic injections of 
morphia or by the insertion of cocame and morphia suppositories 
Hot douches into the rectum slowly administered by means of a tube 
and funnel have also been found to be of value The rectum can be 
Iavaged with warm saline solution boracic solution (1 dr (8 8 grm ) to 

1 pint of water) or 0 5 per cent tannic acid The temperature of the 
douches should be about 104° F (40° C ) 

Anal irritation and erosion which are consequent upon the frequent 
and acrid stools are best treated bv thorough cleanliness and the 
application o! lanolme castor oil or vaseline to the parts \aturally it 
is very important that bed sores should be guarded again t 

CdUopsc — Should signs of a collapse be imminent as indicated by a 
sudden fall m the pressure the patient must be 1 ept warm with hot 
water bottles and stimulated with brandy by the mouth or bv enema 
and blood transfusion should be given 

Vomiting and hiccough should always be regarded as serious svmptoms 
Hot stupes should be applied to the abdomen and the patient given 
ice to suck, or small quantities of champagne Arrowroot and brandy 

2 drachms by the mouth often exert a sedatn e effect German w orkers 
have advocated amidopyrine m large doses and also cocame 

For fatiilence and meteonsm charcoal biscuits granular charcoal or 
charhuohn are useful 

Toxcsmia — R Gantenberg and others m Poland (1939) have found 
blood transfusions of very great value especially in dehydrated cases 
They used citrated in preference to defibnnated blood For gev ere cases 
four blood transfusions have been given weekly together with daily 
intravenous salines Under war conditions plasma or dned reton 
stitnled plasma appear to be equally efficacio is 

H Otto (1940) found that subcutaneous injections of adrenalin wire 
beneficial 

Chrovio Bacillari Dysentery 

The specific organisms which caused the initial trouble the dysentery 
bacilli play little part in the terminal stages of this disease so that 
the destruction of the mucous membrane and its replacement by 
granular tissue has to be regarded as the aftermath of their 
activities The problem is a mechanical one the efforts of the 
practitioner should be directed towards diverting the fiecal stream as 
much as possible from the large intestine and putting it m a state of 
almost complete rest so that beating may have a chance to take place 

The line of treatment bere advocated may be divided into three 
headings dietetic measures intestinal medication and operative 
interference 

Dietetic measures — The diet should be carefully regulated 
monotony being avoided The author con idcrs it a mistake to starve 
the patient he should be provided with as much simple and ea^ilv 
assimilable food as it is possible for him to tolerate The mam object 
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should bo to stimulate the recuperative pow ers of the body so as to aid m 
regeneration of the intestinal mucous membrane Oils anti fats are 
particularly useful, because they tend to lubricate the raw surface of the 
hovel — thus helping to promote healing— and also, possibly, because of 
their vitamin content In principle tins is the policy advocated by 
J I* Lockhart-Mninmery and others in tho treatment of ulcerative 
colitis and other chronic diseases of the colon 
If tho patient has a desire for food, ho should be permitted eggs, fish 
milk puddings, jellies and plenty of butter and bananas Apparently it 
is not the nature of the fecal residue which irritates the largo bowel but 
the fact that matter of anj kind is passing through 
In the milder stages of thi3 condition, that is, when characterized by 
diarrhoea without any gravo constitutional disturbances, treatment by 
medicated enemnta sometimes appears to be followed by good results, 
and it should be tnet^ as a preliminary measure 

I ntestlnal medication — Tho bow els should be cleared out by a small 
dose of castor oil followed by a large enema of Lot water £-3 pints 
(1,700 c c ) to which 2 drachms (7 grm ) of sodium bicarbonate hav o been 
added This enema is intended to remote the mucus and d6bns which 
has Accumulated on the surface of the bowel and as such it appears to be 
useful 

The other medicated fluids that are injected are intended to exert 
some healing action upon the bowel surface The most efficient of 
these with which tho author is acquainted is Eusol but unless this is 
given highly diluted at first it is apt to be too irritating and cannot be 
tolerated Tho author commences treatment by the injection of a half 
pint of a dilution of 1 part of eusol (Budge s eusol is preferred) to 9 
parts of water Tho enema should be relamed by the patient ns long 
ns possible usually from five minutes to three quarters of an hour 
If this is satisfactory, the subsequent daily injections should be in 
increasing strength of eusol , for instance, on the second day 2 parts of 
eusol to 8 parts of water and so on until half and half solution is 
obtained This produces some pain in the lower bowel due to its 
stimulating action 

Technique —The solution should bo run slowly into tho rectum by ft 
rubber catheter, the patient recumbent on his left side The catheter 
should be mode of stout rubber and provided with a round terminal 
opening Attempts to pass it higher up into the rectum usually lend 
to create a kink * 

When the patient senses that the solution has entered the sigmoid 
the knee-elbow position should be adopted for five minutes and then he 
should he on his right side 

This treatment may he persisted in for 8 4 weeks but if too exhaust 
mg injections should be given on alternate days 
H J Smyly ( I D30) reports good results from intestinal lavage with Dakin tf 
(weaker) hypochlorite solution (Solution Dakin K.CH) 4 20 per cent 
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solution can easily be tolerated and the strength is increased each day as 
rapidly as the patient can bear it Some cases are cured with solutions not 
above 50 per cent strength , in others, especially those with rectal ulceration, 
full strength may be necessary Experience indicates that it is essential for 
the solution to reach the highest point in the bowel at which the disease is 
active, and for this purpose 250-500 c c (J-l pint) generally suffices 

This treatment has been given three times in one day and can be persisted 
with continuously from two weeks to several months, till rectal ulcers are 
healed and signs of acute inflammation have subsided 
For rectal irrigation through a colostomy the following apparatus is re 
quired — 

A cylindrical glass funnel, 1} m in diameter, and graduated to hold 10 oz 
of fluid The lower part should be provided with a const nction so as to 
accommodate the rubber tubing and to afford it a firm gnp The tubing 
should be bound round with a tape ligature 
A rubber tube, $ in in diameter, of a length of 2 ft 
A rectal tube, which should be a stout catheter of at least | in in diameter, 
with a big round terminal opening 
A bulbous glass connecting tube for joining to the rectal tube 
A narrow tube necessary for securing all junctions tightly 
Rubber gloves for the operators hands, and a plentiful supply of vaseline 
MXDICAMEXT3 FOB COLOMC IRRIGATION* 

Silver salts . — Albargm (silver gelatose) 20 gr to20oz (1 pint) of normal 
83lme, a 0 25 per cent solution irgyrol (a vegetable protein compound of 
silver) 40 gr to 20 oz (I pint) of normal saline, a 0 5 per cent solution 
Argyrol contains 30 per cent silver and can be given in a strength up to 1 per 
cent (80 gr to the pint) 

Silver nitrate (10-20 gr to 1 pint distilled water) should be applied only when 
acute symptoms have disappeared An enema of 3-4 pints of warm water 
containing two or three teaspoonfuls of sodium bicarbonate can be used and 
when the bowel is empty 2-3 pints of siller nitrate solution injected slowly 
every three days The solution must be at 110’ F and can be retained for 
half an hour to one hour 

that all silver compounds are soluble only in cold water 
H J Smyly recommends the use of these silver salts, even silver nitrate, 
in stronger solutions than those usually recommended They all have the 
disadvantages of being expensive and likely to cause argyna The latter 
can bo obviated by making it a rule that, if the solution is retained, it should 
be followed by a large injection (2-3 pints) of hypertonic salt solution to 
precipitate the silver 

H Lippelt (1038) introduced Targe»\n, a colloidal combination of albumin 
with diacetyl tannic acid silver salt It baa no appreciable action upon the 
mucosa and 13 well tolerated by the mouth in two tablets three times daily 
It exerts an inhibitory effect upon the dysenteiy bacilli and can be given bv 
enema ta 

Bile extract (Fel bovinum punficatum, 20 gr to 2 oz of water) added 
to the enema is said to increase the peristaltic action of the colon and so to 
reduce flatulence 

Bismuth 8l|bgallate (dermatol) can also be given by the mouth m 
doses of 30-90 gr daily As a retention enema in a 5 per cent solution 
* See also Chapter XXIV 



101 


DYSENTERIC DISORDERS 


suspended m 8 02 of olive oil, for ten dajs consecutn el j , it Im a soothing 
and healing effect in ulcerated eases Can be used in a’ strength as high as 
10 per cent 

Bolus alba (kaolin, 3 drachms to water, 1 oz , used in suspension) cun 
be given as a retention enema 

Etherol (olne oil, 12 fl oz and ether, 0 drachms, well mixed) can he used 
ns a retention enema (J G \\ ilfmore) This should he injected ns the patient 
is going to sleep The foot of the bed should be well raised, and a pad and 
T bandage applied to the anus , the solution should be retained all night 

Glucose may bo given ns an enema in the strength of glucose I oz to 
I pint of normal saline 

Ichthyol (ammonium ichthosulphonate) m 0 6-10 per cent solution 
The ichthyol should first be dissolved in a few drops of glycerin, and the 
requisite amount of w ater added Two pints of tins solution should lie injected 
slowly into the bowel and retained as long as possible 

Kamlllosun, a preparation of chamomile flowers (Matncana chamomilla) 
is employed in a strength of 2 drachms to 1 pint of warm water It has an 
anodyne and antispasmodio effect (Spicer and Co , Watford Herts) 

Linseed — An infusion of Lmum usitatmimum has a soothing effect on 
the bowel Three handfuls of whole linseed are ad did to eight pints of water 
The w hole is brought to the bod quickly and allowed to simmer for two hours , 
it is then strained and diluted It is advisable to use it as thick as possible 
Give on alternate iUys An enema of 2 per cent sodium bicarbonate (1 pint) 
is advisable two hours beforehand 

Mercurochrome should be given dissolved in normal saline In a 1 per 
cent solution (4 gr to 1 oz ) A few drops of dilute acetic acid may be added 
It is used as an intestinal disinfectant in a 1 to 2 pint enema 

Milton, a disinfectant and deodorizer (sodium hypochlorite, sodium 
chlonde and small quantities of chlorate, sulphate and carbonate and calcium 
chloride) as an enema in strength of I fl drachm to 2 pints of w arm water 

Potassium permanganate as an oxidizing agent for destroying 
intestinal bacteria and their products in a strength of 1 gr to 1} pints, 
may be given with safety twice daily 

Slippery elm (Vlmug fuhn) is used as a demulcent Two sheets of the 
bark 12 m by 8 in are cut into fine shreds and immersed in 8 pints of 
water The liquid is then brought slowly to the boil and allowed to simmer 
for two hours and strained 

Saccharated alkaline saline solution (J G Will more) is prepared 
as follows — 

Kitchen salt (Nad) 1 large tablespoonful 

Sod bicarb 1 , , 

White sugar 2 

Warm w ater 2 quarts 

Two pints can be tolerated 

Tatmlc acid (40 GOgr to 1 pint of warm water) is most useful on account 
of its astringent effect, in cases where there is much bleeding In cases of 
haemorrhage, hypertonic saline solution (MCI 120 gr to 1 pint) with the 



THE BACILLARY DYSENTERIES 105 


addition ofeusol is soothing and effective and maj be followed by injection of 
tannic acid 

Solutions of tannic acid for the healing of ulceration may be made up as 
follows — ■ 

Tannin 5 gra 

Tine t opu 1 c c 

Arrowroot 15 grm 

Water to 1 litre 

Half a litre to be injected slowly 

Solution for tenesmus and sphmcteric cramp. — A starch and 
opium enema is very useful on occasions but m case of failure the following is 
recommended {IV K. Russell. 1932) — 


Calc chlond 
Slag chlond 
Sod bicarb 
Omnopon 
Tinct bellad 
Water to 


10 grm (154 gr) 

5 grm (77 gr) 

5 grm (77 gr) 

0 04 grm (Sgr) 

3 0 cc (51 mins) 
20 litres (4£ gallons) 


A pint or more to be used at a time 

Ispaghul . — For centimes it has been the custom in India to treat cases 
of chronic diarrhoea and dysentery empirically with the seeds of Ispaghul 
(Plantago ovata) 

Undoubtedly when eaten in their natural state these boat shaped 
seeds are beneficial They may be chewed when a gelatinous substance 
exudes, which acts as a demulcent , or the pulp, made into a paste 
as “ Chilka , which is sold m the bazaars of Bombay, may be taken m 
doses of one teaspoonful, three tiroes daily, and exerts a soothing effect 

Aglucoside aacubm is present (R N Chopra 1930), but it is physio 
logically inactive The action of ispaghul is mechanical, being due to 
the mucilage in the superficial layers of the seed which is not acted upon 
by the digestive enzyme'’, and passes unchanged through the small 
intestine It coats the inflamed and ulcerated mucosa and protects it 
from irritation thus enabling it to heal When the seeds are taken in 
large quantities they swell up with water, increasing the hulk of the 
intestinal contents, and thus relieving constipation 

Abdomtnal massage , with the idea of promoting the nutrition of the 
bowel, should be employed, unless it causes increase of pain and 
peristalsis 

Sidphaguamdine — Tho reports on this sulphonamide so far received 
seem to indicate that it is of distinct value in chrome bacillary 
dysentery ( see p 94) 

Yipeeftn — American workers have discovered m poctme and pee 
tinates, tho metal derivatives of pectin a specific substance for the 
treatment of bacillary dysenteries and allied conditions Pectin is the 
intracellular cement of the cell wall tissues m fruit and succulent 
vegetables, especially in citrus fruits pos-ibly its presence in apples 
explains the \ alue of More s apple dietary The commercial product is 
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obtained from the «nd o! citrus fruits and from apple " pomace ” (in the 
manufacture of cider). When mixed with acid, sugar and water, it 
forms a jelly and with metals assumes a colloidal form Silver and 
nickel pectioates appears to possess definite bactericidal properties 
and tbe latter, moreover, functions as a catalyst and assists m the 
absorption of vitamins 

Nickel pectin compound is dispensed by Eh Lilly & Co as "Nipcctin", 
when mived with an equal volume of icewater it lias a faintly acid taste 
and, tn order to pretent the formation of gummy masses, it should be 
sifted into food with constant stirring The dose is largo in children 
and adults it ranges from one to four tablospoonfuls given three times 
a day, and even as frequently as every three hours, till the stools become 
fiscal 

The value of this preparation in the treatment of chronic bacillary 
dysentery, os well as in in tractable ulcoratn e colitis, has been emphasized 
by T T Jlaclae L H Block, A Tarnowski and B H Green (1939) 
have given it an extensile trial in 95 case of ebromo bacillary dysentery, 
and a definite lmprot cment was observed in every one, both in appear 
ance and general condition Thoy consider that it possesses definite 
anti hemorrhagic properties 

Surgical treatment — The author has no hesitation m advising 
early surgical interference whenever medical measures fail The 
indications for operation should bo based upon signs of toxic absorption, 
intestinal hiemorriiagc, and sigmoidoscopic appearances of tbe bowel 
indicating grave destruction of the mucous membrane It is not 
justifiable to postpone operation until the patient » almost in extremis 
Should he continue to lose weight with medicated enemata it is an 
indication that such measures are not meeting with continued success 

Three methods which are represented by several operations, may bo 
considered (1) through and through lavage by appendicostomy , (2) 

\ aK ular ccecostomy , and (3) ileostomy The object of all is to promote 
f rocal drainage 

Colostomy, except in (he rare event of stenosis, can have no place m 
the treatment of dysentery, for, ehould the disease be grave enough to 
warrant operation, the whole of the large intestine, and certainly the 
ca*cum, will be m an ulcerated condition, bo that there can be no reason 
for leaving diseased bowel, such as the ccecum proximal to the opening 

Appendicostomy and valvular emcostomy (see p 458) — 
These operations may be considered together, as in the mam their 
actions are identical, and may be illustrated by the following — 

An ex soldier of thirty was operated upon in 1924 after suffering con 
tinuously for three years with chronic bacillary dysentery to which ho nearly 
succumbed 

He contracted bacillary dysentery of a mild degree on the Somme jn 1916 
and had spasmodic recurrences till 1919, when he was demobilized In 1921 he 
had recurrences with blood and mucus in the stools every few months and 
again in 1 022 and in 1923 He was treated at first for amcebiasis with emetine 
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injections, tut no improvement took place and he was admitted to hospital in 
May, 1923, when a diagnosis was made by sigmoidoscopy, by agglutination 
tests and by examination of the stools He was in a severe condition with 
continuous diarrhoea, emaciation, remittent pyrexial attacks and, eventually, 
parotitis and periarthritis Appendieostomy was tned and proved a failure, as 
did also hovel lavage with eusol solutions etc 

Valvular c ileostomy was performed in April 1924, and subsequently the 
bowel was lavaged daily with hypertonic saline This treatment proved a 
success and he was discharged u earing a colostomy belt He is now In good 
health and physical condition, and has put on over 3 stone It has been 
impossible to close the wccostomy opening on account of the destructive 
process in the large intestine, and ho continues to pass blood and mucus per 
rectum, daily 

In v alv tflar csecostomy oedema and thickening of the ca?cal walls may 
render the introduction of a Paul s tube difficult bo that prov lsion should 
be made before the peritoneal sutures are inserted Some surgeons 
prefer not to open the c tecum for several days after its head and the 
adherent appendix have been sutured to the abdominal wall Usually 



Fig IS — Tampon tube 

after insertion the tube tends to become loose when the liquid and 
offensive fecal material escapes into the dressings Tins discharge is 
extremely irritating to the skin which should be protected by liberal 
applications of castor oil and ambreno A colostomy belt should be 
fitted as soon a3 practicable 

Unfortunately' complete drainage of fecal material is not obtained 
even when the caecum js opened in this manner, for peristaltic move 
ments continue to dm e a certain amount of the feces along the colon 
In order to combat this A L Gregg (1928) devised a tampon tube 
(Fig 15) consisting of a soft rubber bulb which soldered round the 
rectal tube, can be inflated I\ith the bulb B deflated the tube A, 
is passed through the ciecum until the bulb is situated in the ascending 
colon (Fig 16 ) Gentle inflation by means of a synnge through the 
tube, C, prevents the bulb from being returned through the wound 
A glass rod D, is now passed through the tube. A, at skin level as an 
anchor to prevent displacement of the bulb by peristaltic pressure 
The lumen of the ascending colon is thereby blocked, so that the upward 
passage of fecal material becomes impossible At the same time the 
central tube. A, permits colonic lavage, reflux being prevented by 
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a simple clip F By thi* means the benefits of appendicosloim lava"* 
nro gamed while drainage 13 assured 
When onco an open cacostomy has been established the patient maj 
be expected to improve, but such an improvement does not unfortun 
otcly, do away with the attendant a anxieties for the difficult problem 
of when to close tho wound has to l e decided Patients naturally object 
to being left with a permanent colostomy 

\fter some months of disuso a severely ulcerated bowel may become 
so fitenosed that any attempt to close it is doomed to failure on 
account of obstruction This condition has been observed in three 



instances and it demonstrates the ueed for constant attention and 
supervision Should evidence of stenosis bo c bserved the patient must 
bo warned that clos ire of his wound has become impossible It is on this 
account that most authorities prefer when dosing n, crccostomy wound, 
to inspect tl e whole of the large intestine thro igh a mid line incision 
for then should constriction or stenosis of part of the largo intestine 
bo observed it can safely be removed and an anastomosis performed 

The following arc indications for clos iro — 

(1) Tho general clinical condition The patient should have game 1 
in wei 0 ht and in general health tho temperature should be normal 
and no evidence of toxic absorption should bo present 

(2) The absence of ulceration of the colon To determine this it is 

necuKSKry Vo v vwnafb 1 ’> xttn vntatA X’uvw bun Vj wgmu/tafiR33< 

tile proximal by cystoscope 

(8) The al 9 ence of hemorrhage from the efflux for some con»i krai k 
period and of pain when the fiscal matenal passes through the colon 
This may be ascertained by applying a firm dressing to the cscostomy 
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wound alter withdrawal of the tampon tube, m order to hinder {seal 
exit through the wound 

Ileostomy (see also p 460) — Ileostomy in continuity — unless 
performed after the method of Harvey Stone — may allow passage of 
feces into the caecum and, in general, a terminal ileostomy is preferable, 
especially in long standing cases 

Auibrenc, a wax preparation, is effective in protecting the skin from 
irritation 

TREATMENT OF COMPLICATIONS 

Arthritis — Dysenteric arthritis with effusion is be-,t treated by 
placing the limb on a back splint by application of Scott s dre«s 
mg, by radiant heat treatment for half an hour daily, and later, 
when absorption has occurred 1 y massage Wien the joint canty is 
greatly distended with fluid aspiration generally rehev es the pressure 
temporarily In addition to the local treatment of the joint detailed 
attention to the bowel is necessary Therefore lavage with eusol or with 
"odium bicarbonate should go hand in hand with the local measures 
B Hughes and H 8 Banks (1920) recommend early aspiration of the 
joint and injections of 5 c c of ether into the joint cai lty A general 
anesthetic is required Under modem conditions sulphaguamdine 
treatment is indicated 

Eye symptoms — Conjunctivitis should be treated by local applies 
lions of boracic acid and mdo cychtis by instillation of atiopme 
drops (1 gram to 1 oz of water) combined with an eye shade Atten- 
tion must be devoted to bowel treatment 

Parotitis may become suppurative, and should therefore be taken 
seriou«lv It should be treated by fomentations and strict attention to 
the hygiene of the mouth 

Malaria — The complication of malaria should never be overlooked, 
especially when it is a primary infection with the gubtertian parasite 
In this case primary attention must be paid to the malaria aspect An 
intramuscular injection of quinine bi hydrochloride 12 grains (0 7G 
gramme) should be given, reinforced by' atebrin (0 1 gramme) three 
times daily for at least ten days ( See also under Mai anal Dysentery, 
p 268) 

Prognosis, — The prognosis w bacillary dysentery depends very 
much upon the intensity of the particular epidemic and on the age and 
pliy sical condition of the patient It is not possible to lay down definite 
rules, as the data upon which one can base an estimate are somewhat 
insecure, but prognosis is by no means good in small children The 
disease is often fatal, also, to young adults, especially when they hail 
from countnes such as Australia and New Zealand (as during the 
1914 18 "War), where bacillary dysentery is unknown or very rare 

In cases with persistent vomiting or with collapse, the prognosis is 
not good, while a pemstent hiccough may be regarded as being, almost 
invariably, a fatal sign The outlook is not good, also, m those cases 
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which, from tho start, pass stools containing a largo amount of dad 
altered blood, or greenish coloured sloughs 
Patients suffering from valvular di«eaeo of the heart do not bear the 
physical strain of bacillary dysentery well, nor do women in advanced 
stages of pregnancy As has been mentioned, primary attacks of 
subtertian malaria m bacillary dysentery are a dangerous combination, 
so also is broncho pneumonia, lobar pneumonia, beri ben, scurvy, 
Bright’s disease, tuberculosis, or other grave constitutional disturbance 
C Froernsdorff (1923) quotes figures obtained from reliable Germau 
sources extending over tlie period 1916-20 In 191G, in a series of 
12 cases, the death rate was 883 per cent , in 1917, in 109 cases, 
it was 29 83 per cent , in 1918, m 277 cases, 14 07 per cent , m 1919, 
in 68 cases, 8 82 per cent , and m 1920, in 59 cases, 
18 65 per cent In the whole senes of 525 cases, 415 recovered (79 01 
per cent), 22 were improved (419 per cent), and 86 died 
(16 38 per cent ), and in 2 cases (0 88 per cent ) the condition 
remained unchanged Tho death rate wa3 high, expecially in elderly 
patients and in those who were greatly debilitated a3 the result of war 
privations This is by no means an exceptional series, for in the in- 
dustrial districts of Westphalia the death rato from this cause stood at 
10 per cent Out of a senes of 210 cases, whose subsequent career 
could bo traced over a period of six years, in three, or 1 48 per 
cent , the disease became chronic The figures from British sources 
during the 1914 18 War do not convey much information on this 
subject and have been dealt with by the author in the Official History 
of tho War 

Natural ond acquired Immunity —It is difficult to wnte about 
immunity to bacillary dysentery because of the paucity of accurate 
observations, but the following generalized statements may bo made 
There appears to be no natural immunity to bacillary dysentery , the 
prevalence of the disease is unaffected by race and it is as frequently 
met with m coloured peoples as in those of European descent Although 
it is common in every decade of life, there is some evidence to show 
that man 13 more susceptible during tho first five years of his existence , 
and m those countries where the disease is prevalent, tho mortality 
among small children is m marked disproportion to that among the 
adult population It has been noted that recent arrivals in tropical 
countries appear to bo more susceptible than are residents 
One attack of bacillary dysentery confers a certain amount of acquired 
immunity, but the duration of this is still uncertain it may be possible to 
demonstrate the specific agglutinins of the dysentery bacillus for nearly 
one year alter toe cessation ol Vne attack It mutt he taken nAtr 
account that immunity may be produced towards one bacillus, while 
at the same tune a greater susceptibility to other dysentery organisms 
may develop Ingestion of a sub infectious dose may convey the 
immunity to those who have shown no external evidence of the disease 
Attempts have been made actively to immunize man against the 
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disease by prophylactic vaccmation,but so far they have not apparently, 
been attended by great success Attempts at passive immunization 
by injection o{ antidysentenc serum appear to afford a protection which 
lasts from four to six weeks 

Prophylaxis 

Personal prophylaxis consists of careful attention to personal hygiene, 
of care in the conservation and preservation of food in the tropics, and, 
especially, of taking precautions against contamination of articles on 
the table or in the kitchen 

Stools which are required for bacteriological purposes should be 
dispatched to the laboratory in stenle receptacles with well fitting lids 
Disinfection of fceces is necessary and those passed by dysenteric 
patients should be protected against the entry of flies and sterilized, as 
far as possible, by pourrng over them crude carbolic or Jeyes fluid 

Tfater most be sterilized , it should be boiled before use and efficiently 
protected against subsequent contamination Appropriate measures 
should be talen with ice, fruit and vegetables in localities where 
bacillary dysentery exists 

Milk also can be infective, and becomes contaminated through 
the vessel in which it is stored, by addition of infected water, or by feces 
of infected flies In tropical and subtropical climates all milk should be 
pasteurized or boiled before use and then properly protected agatnst 
flies, dust and other contamination 

The danger from flies has already been discussed and it is hardly 
necessary to draw further attention to the murder bearing flight of 
these insects from Iatnne to larder The common breeding grounds of 
thehouso fly — the manure heap the dustbin, and the Jatruie (especially 
the dry closet) — demand especial attention 

Nursing, — Bacillary dysentery cases are infectious, and to no one 
are they more so than to the nurses who tend them They must be 
tended, therefore, in wards set apart for this purpose and nurses must 
be warned of the danger they run and should be trained m prevention of 
this disease 

Measures against carriers — Every effort should be made to pro 
tect the healthy population against earners The incompletely cured 
case, that is, the com alescent who is still passing mucus m the stools is 
a danger No one should be permitted ta leave hospital and active 
medical care, unless he is able to take ordinary food without intestinal 
upset and it is questionable whether the usual three negative bacteno 
logical examinations of feces are all sufficient in this respect Therefore 
sigraoidoscopic examination mayreveal ulceration of the rectal mucosa 
and dysentery bacilli may be isolated then It is suggested too, that 
the serum of suspected dysentery earners should bo examined for Shiga 
agglutinins and those with a titre of 1 25 against this organism should be 
regarded as suspicious The introduction of sulphaguamdine (see p 94), 
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which appears particularly effective m the carrier state should greatly 
simplify this problem in the future It Jms been emphasized that this 
drug acts most effectively when the faces are fluid so that it may be 
necessan to combine it with routine aperients 

Susceptibility — In considering prophylaxis against bacillar) 
dysentery emphasis is latd upon the toxicity of the individual bacilli 
and too little importance is attached to the susceptibility of the victim 
There is no doubt that there i xists a wide divergence in tlus respect 
Tins aspect of the subject was studied during the 1914 18 War when it 
was seen that the mortality rate among British troops was infinitely 
smaller than that among nativ e lev ies and ill nourished depressed and 
partial!) exhausted prisoners of war W Tletcher and JI Jepps(192l 
regard bacillary dysentery in the East os essentially a disease of poverty 
they classify the victims as follows (1) Europeans with a negligible 
mortality (2) Eur wans or well to do Asiatics mortality 2 8 per cent 
(8) Native lal oiirtrs an l j aupers or vagrants raortaht) 2i per cent 

Patients who have recovered from 1 acillary dysentery usually show 
agglutinins m their serum although tlus fact does not justify the 
assumption that immunity to further infection is present It has been 
pointed out by L Dudgeon that the only true protection to the bod) 
is a health) intestinal raucous membrane 

Prophylactic vaccination —The question whether one attach of 
Shiga dysentery affords absolute protection against future ones is a 
debatable point It bas been behev ed that subsequent attacks of Shiga 
dysentery aro really mementoes of the first attack but it is more prob- 
able that if a period of perfect health has continued for some two to 
three months and the body weight has been restored then a further 
attack is to be attributed to a fresh infection and not to relapse Flexnet 
infection may occur in persons who hod previousl) suffered from Shiga 
dysentery whilst the converse ma) also take place 

In the tropics practically everybody 13 exposed to bacillary dysentor) 
The fouling of the banks of streams bv faces and the washing down of 
this matter by torrential rains ate a constant source of infection so that 
it is probable that the indigenous native more particularly in India is 
being constantly immunized against the dysentery bacillus For at least 
twenty five years attempts have been made to produce a method of 
active protection against bacillary dysentery by inoculation T1 e 
direct injection of killed cultures of dysentery organisms particular!) 
Shiga 8 bacillus causes fovere local and systemic reactions an 1 therefor<- 
attempts bv direct inoculation so successful in typhoid have had to be 
abandone I 

\ arioua methods for mu turning this reaction lia\ e 1 een en plowed such as 
the use of cultures killed by eusol or of sensitized vaccines or tl e injection of 
the organism mixed with ant dysenteric serum H R Dean and R S 
Adamson (1916) found 1 1 000 eusol the minimum degree of concentration 
necessary to render vaccine atoxic Similar results were obtained by using 
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hi drogen jm roxide in place of eusol They recomniemled a vaccine containing 
200 million Shiga bacilli per c c inactivated at 58-00° 0 for one hour 1. 
Dudgeon (1910) reported that his experience with eusol treated Shiga vaccines 
« as unsatisfactory 

The Japanese first employed a scro vaccine Graeme Gibson conducted a 
research on this subject and found that, although the local reactions were 
mild, no considerable production of antibody took place It was concluded 
that the serum had not only neutralized the toxin of Shiga s bacillus, but also 
destroyed its antigenic properties Accordingly, Gibson (1917) introduced a 
method of giving a vaccine of Shiga’s bacillus, together with adsorbed anti 
Shiga serum, whilst a vaccine of Flexner s bacillus could be added This sero 
vaccine was issued in twin conjoined phials one containing the vaccine, the 
other antiserum The doses were given in two portions , the first contained 
500 million organisms, in addition to O 1 c c of serum The second contained 

1.000 million organisms, together with 0 2 c c of serum The local reaction 
consequent upon these injections produced a painful induration, but con 
atitutional reactions u ere mild Unfortunately, it was impossible to obtain a 
satisfactory senes of statistics, but since those that came to hand were 
favourable, it was largely used in France during the later stages of the 
1914 18 War 

In Macedonia, in 1918, Gibson e aero vaccine was tned with the following 
results (L Dudgeon, 1919) — 

Cases of 
Dysentery 

Hon inoculated, 2,090 67 

Inoculated, 1,147 14 

The results show that a considerable measure of protection had been 
obtained and that this protection remained for at least a year 

A somewhat similar method was applied in Germany and Austria 
( Boehnckes Dynbakta ’ ) Boehncke and Elbeles (1018) reported that 

100.000 persons had been inoculated with this substance without any de 
letenous effect The protective inoculation should not be delayed tiU the 
dysentery is prevalent, and intervals of five to seven days should supervene 
between the injections 

In 1925, H M Perry and C J Coppmger found that vaccines of Shiga’s 
bacillus prepared from anaerobic cultures were much less toxic than those 
prepared from cultures grown in an aerobic manner They therefore advocated 
a mixed vaccine prepared from anaerobically grown Sluga bacilli and 
aerobically grown Flexner bacilli 

Subcutaneous vaccines — W H Kauntze (1927) reported on the results of 
inoculation of 12 000 native porters during the East African campaign in 
1910 and 1917, with 1 c c of polyvalent dysentery vaccine, and of 47,630 
natives with 4 c c of the same No improvement in the death rate from 
bacillary dysentery took place He thinks that there is some evidence that 
inoculation of contacts and of all persons liable to infection cuts short spread 
of this disease 

H Brokman and F Przeamycki (1925) have shown that, with Shiga toxin as 
with diphtheria toxin, mtradermal injections cause a local reaction by which 
differences in individuals can be established The serum of persons who give 
a negative skin reaction can neutralize the dysentery toxin , the serum of 
those with positive skin reactions cannot do so 

L Ottcn and L Kirschner (1925) found that a formohzed heated suspension 
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of dysentery bacilli was preferable to anatoxin (formohzed heated dysentery 
toxin) and caused far less marked local reaction They claim that these 
formolized suspensions produce immunity 

M Sardjtto (1020) employed a method of immunization by a 1} sate (bae 
tenophage) of Shiga Kruse bacilli, treated with formol, 1 c c of the formo! 
treated lysate, after neutralization with caustic soda, being injected sub 
cutaneously No after effects are said to be notia able 

W Troitzki and bis colleagues (1910) have shown that ultra violet rays on 
JJ dysenteries remove toxicity Vaccines made from cultures so treated will 
protect against living cultures 

It Pnggo (19-10) thinks that effective protection can ho obtained solely by 
inoculation of a preparation containing exotoxin and endotoxin, and the 
immunizing agents used m this work contain both these factors combined with 
specific antiserum or non specifio absorbent, such as alum Trials in rabbits 
and mice showed that it is possible to find n dose of suitable composition and 
of low toxicity which protects animals against subsequent injection of two 
lethal doses of combined toxins The efficacy of this method consists in the 
appearance of antitoxin m the blood 

Oral vaccines — For some time past Bcsrcdka has been studying what ho 
terms local immunity in infectious disease From his work and that of others 
on local immunity produced in the skin of guinea-pigs against anthrax and 
other infections, ho considered that a similar immunity could bo produced in 
the intestinal canal with dysentery vaccine In 1922 C Nicolle and E Consed 
vaccinated two Europeans in this manner, by making them swallow killed 
cultures of dysentery bacilli, and then, after a period of from fifteen to eighteen 
days, ingesting hying cultures It was claimed that neither of these two 
developed dy sentcry as the result of tins experiment, while two unvaccmated 
controls who swallowed the samo cultures died of the infection There have 
since been some practical trials of this method Jn an outbreak of dysentery 
amongst troops in V crsaillcs in 1923, the incidence amongst 640 soldiers 
inoculated by the mouth was 7 09 per cent , as against an incidence of 20 80 per 
cent amongst 1,070 unvaccmated controls Similar figures were obtained in 
Itussia in the same year, when a thousand people who had been exposed to 
dysenteric infection wero orally vaccinated with a vaccine of dead Shiga 
Tlexner and allied strains The subsequent incidence of dysentery was 0 3 per 
cent among the vaccinated and 3 17 per cent among the unvaccmated controls 

In order to secure contact of the swallowed vaccine with the mucosa of the 
intestinal canal, Besredka advocated previous administration of ox bile Tin* 
is said to increase the absorptive power of the mucous membrane for the 
molecules of the vaccine, thereby increasing immunity 

In Beared ka’a now well known bill vaccine method the technique adopted is 
to give before breakfast on three successive days a dose of bile followed by a 
pill containing the desiccated vaccine Two Lours before the first meal of tbe 
day, a tablet containing 20 cgm of desiccated bile is administered orally, 
followed by a dose of 100 milliards of dysentery bacilli killed by heat Eo 
food is allowed for two hours after the dose, and the same treatment is given 
on two further consecutive days — three days in all 

Since the publication of Besredka’a first paper on bill vaccine (1922) 
numerous reports have been published on the method Most of these suiter 
from the fallacy almost invariably found in such experiments the vaccine 
comes into use when the epidemic is declining from natural reasons and the 
decline in the epidemic is then attributed to its use The literature on this 
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subject is now very profuse, but it is m such a state of confusion, that it almost 
defies analysis Reference may be made however, to a few of the more 
important papers 

C Nicolle and E Conseil (1922) have criticized Besredka’s results on the 
above mentioned lines 

In 1925, C Seyfarth tested this method among the Greek refugees in 
camp at Pbaleran Greece, and claimed that the onset of dysentery was 
prevented in 340 refugees vaccinated by the mouth A Gauthier 
(1924) reported 30000 antidysentenc vaccinations by mouth to refugees in 
Greece and Macedonia It is claimed that no cases of dysentery occurred 
among those so treated Liquid polyvalent vaccines containing 35 0 00 
million bacilli per c c were given one hour before food 

In 1927, M N Fulton and G P Berry tned oral vaccination against 
Flexner’s bacillus on children under two years of age in the United States 
A vaccine containing 400 million each of five different strains — a total of 
2,000 million bacilli per c c — was given every month in milk on three successive 
days to 107 children, leaving 399 untreated infants as controls Unfortun 
ately the frequency of bacillary dysentery in the two groups was subsequently 
identical 

I> Vaz (1929) and E de Araujo and O Toms declared themselves warm 
supporters of the oral administration of dysentery vaccine, both forpropby 
lactic and curative purposes, and stressed the importance of thus immunizing 
a backward and insanitary population 

TV. Walker and R C ITatts (1930) on the other hand, found that oral 
bib vaccine (prepared by Biotherapie Co Pans) failed entirely as a prophy 
lactic against bacillary dysentery J Pergher and J Van Riel have used a 
preparation known as ana vaccine on the employees of companies in the great 
Central Afncan lakes and found the results favourable They conclude that 
the action of the Shiga anavaccme is strictly specific Revaccination is 
necessary at six monthly' intervals 

G P Alvisatos (1930) has been giving much larger doses than the usual 
of 016 gramme His doses are 0 2-0 24 gramme of Shiga bacilli killed 
at 65'' C , and formolized at 0 16 per cent These are given on five or six days 
sometimes allowing an interval of five or six days to elapse between the third 
and fourth doses These amounts were well borne by adults but should be 
reduced to half for children under twelve years of age It is quite obvious that 
at present it is impossible to give a final decision on the utihty of this method 
It has at least the merit of being harmless, since no ill effects have been 
noted as the result of the administration 

Inoculation with hung dysentery taccines — G Blanc and J Cammopetros 
(1927) found that intramuscular injections in doses of 4 000-0 000 million 
bacilli only, caused a slight infiltration to appear which disappeared again in 
three or four da.3% There. was , oa fxoiihhtsomu eln.vai.iAa of temperature They 
concluded that there is neither danger nor inconvenience from the use of a 
living dysentery vaccine 
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CHAPTER X 


AMCEBIASIS : EPIDEMIOLOGY AND GEOGRAPHICAL 
DISTRIBUTION 

Synonyms. — The terra amabiasis includes tropical, endemic, or 
amoebic dysentery , amoebic enteritis, amoebic cobtis , and primary 
or intestinal amcebiasis 

The secondary manifestations of amcebiasis include hepatic ame- 
biasis (amoebic hepatitis), amoebic abscess of liver (tropical hepatic 
abscess), lung (pulmonary amcebiasis), brain, spleen and epididymis 
Amoebic ulceration of tbe skin may also bo included 

French Dygentene amibienne , Italian Disscntena amebica , 
German AmBbenruhr 

French Absc^s hepatiquo amibien , Italian Ascesso epatico , 
German Tropischer leberabszess 

French Abacus cerebral, Italian Ascesso cerebral© , German 
Gehira abszess * 

Definition.— Amoebiaais denotes infection with protozoal organisms 
known as amcebie Though numerous species are known to inhabit man, 
one only, Enlamceba histolytica, is stnctly pathogenic Amcebiasis 
13 therefore an infection with E histolytica, affecting one or more organs 
of the body, but usually causmg ulceration of the large intestine As 
has been pointed out by C Dobell, the aim of this parasite is to infect 
man without causmg death or even deterioration of health Therefore 
the production of graie symptoms, such as amoebic dysentery or liver 
abscess, proceeding to a fatal issue, must be regarded as mimical to the 
parasite as to its host 

Preliminary. — Certam considerations roust necessarily preface a 
systematic description of amcebiasis Difficulty arises from tbe fact 
that amoebic dysentery is not, probably, the most common expression 
of amcebiasis The normal habitat of Enlamceba histolytica is the 
mucous membrane and submucous layers, where it feeds upon the cells, 
being enabled to rend or dissolve them by means of proteolytic 
tennwrte In Vms manner Vive amm’ove \ive and muYupW at Vw expense 
of the tissues of their host who is, in ordinary circumstances, quite 
capable of compensating for .the ravages of these organisms without 
detriment to health This state of equilibrium is probably the 
commonest condition met with in amcebiasis in the tropics and gives 
nse to the “ carrier ” or “ cyst passer ” state Such a condition 
causes no outward signs of ill health, and can be \ ended solely by 
119 
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discovery of encysted forms of amoebu m the stools Such ft carrier 
cannot, however, be described as being perfectly norma!, because some 
lesion or abrasion of the intestinal cam! must oust, and, tinder certarn 
circumstances the natnre of which is not fully understood, lie may 
develop amcebic dysenterv or— it may bo — liter abscess 
The genesis of amabic dysentery appears to bo tlmt tbe ameebte, 
under certain conditions, destroy the tissues at a more rapid rate thin 
nature can repair them All degrees of ulceration of the mtebtino 
lnay therefore result, from a minimal effect producing a transient 
illness or dmrrhan, to intense ulceration of the bowel, with destine 
tion of tbe greater part of the mucous membrane and passage of 
blood and mucus, containing numbers of active amccbffi Tins ulcerative 
colitis is known as aviabic dysentery , but blood and mucus may not bo 
present, only liquid faces — amcebic diarrhoea Some authorities regard 
infection of the bowel ns the initial focus or prvnan/ amabtasis , in such 
a terminology it is rational to term it intestinal amccbiasis Metastatic 
manifestations of amtehic infection are boat known as secondary 
amabiasis When amcebic invasion is arrested in the liver, amedne 
hepatitis is produced, and this process may result m amabic abscess of 
the liver These parasites may produce abscesses in other organs — 
t j» , m fho lung or, very rarely, m the brain, Bpleen and epididymis 
As compared with bacillary infections, amabic dysentery is a com 
paratively mild disorder, causing less serious illness and fewer fatalities, 
and is loss infective and not so readily communicable It would bo 
an error, however, to infer that amccbiasis may not be severe or even 
fatal, though such accidents are rare 
It thus becomes clear that tho majority of persons infected with this 
parasite are more or loss healthy individuals constituting a Bourco of 
infection to others because they pass in their feces infective forms of the 
parasite Only a small proportion of such individuals Buffer either 
from manifestations of amcebic dysentery or liver abscess Under 
such circumstances they are incapable of communicating the disease to 
others, since the amcebce, ouce in the liver or other organ, have, so 
to speak, lost them way and, as far as the continuation of their species 
is concerned, are pursuing a blind alley Infective cysts however, are 
produced in the bowel wall and when excreted spread infection 
./Etiology. — The parasite which gives rise to amccbiasis is the 
Entamaba histolytica ( see Appendix, p 581, and Plato X\II, p 538) 
Infection with tins organism is brought about by ingestion of ejsts 
through fiscal contamination As a general rule they are 
delicate structures with feeble powers of resistance, and are rcaddy 
lulled They are able., however^ to survive and remain infective for 
three weel s if kept in water, and in fieces sometimes for the same 
time, provided that they are not subjected to desiccation All uti 
protected wells are liable to contamination especially after heavj rams 
when fcecal deposits may get vv ashed into them Tanks such as are found 
in most tropical couutnes, constitute a constant source of infection, as 





they serve the double purpose of ablution and defecation In the 
tropics, also, nvers are commonly contaminated by natives, and so are 
ponds and lakes in the vicinity of camping grounds In large cities 
with pure water supplies, amcebic infection has become rare, though still 
abounding in smaller towns and villages 

Epidemiology 

In contrast to bacillary dysenteries, amcobia«is shows a somewhat 
localized distribution , it is therefore unlikely that amcebic dysentery, 
liver abscesa, or other complications can commonly break out m 
epidemic form It can be concluded, generally speaking, that epidemics 
of dysentery are bacillary m origin while sporadic cases are due to 
amcebiasis The so called * epidemics of amoebic dysentery which 
have been reported especially during the 1914-18 "War, should be 
regarded with suspicion as indicating that there was confusion between 
amcebic and other forms of dysentery 
When many cases of amcebic dysentery occur simultaneously in a 
locahty, it indicates that patients ha\e simultaneously contracted 
their infection from a common Bource, and further indicates that 
there must be, m that area, a larger number of earners of 
E histolytica cysts than cases of dysentery To make this point quite 
clear, it must once more be emphasized that the sufferer from acute 
amcebic dysentery is unable to transmit the disease and is therefore 
non infective to others The Chicago epidemic to be described later 
may constitute an exception (p 122) 

Transmission by flies — J G Thomson and D Thomson (1916) 
were the first to note that house-flies (M donvesftca) could transport 
cysts and pass them unchanged m the dejecta In the same year P C 
Flu concluded, from a study of the mouth parts of the house fly and 
bluebottle ((7 erythrocephala), that cysts of E histolytica could survive 
in their intestines In 1917 C M WenyonandF W O Connor were able 
to ascertain that viable E histolytica cysts could be demonstrated in fly 
excrement sixteen hours after a feed, and moreover, that cresol 1 40 
was most effective as a disinfectant for cysts, preventing their spread by 
insects P A Buxton (1920), in extensive observations on flies 
in Iraq, dissected 1,027, and of these 63 per cent contained apparent ’ 
feces, and 0 3 per cent cysts of F histolytica 
From this it can be concluded that, under tropical and sub tropical 
conditions, house flies may act as disseminators of amcebic dysentery 
Transmission by water. — H M Woodcock (1918), as a result of 
experience m "Egypt during the 1914 18 "War, concluded that water 
constitutes the most important vehicle for infection This was m 
agreement with similar views entertained by the author During that 
time m Egypt, Sinai, and Palestine, he kept records of the two mam 
forms of dysentery, and it became evident that the number of amcebic 
cases increased after a forward move into enemy territory where the 
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water was no longer adequately controlled or sterilized, the inference 
being that troops were being infected from fiscally -contaminated 
well water 

Subsequently the author (1925) treated ten cases of amcobic dysentery 
among the telegraph stuff of St Vincent (Cape Verde Islands), where 
amcebic dysentery constituted the chief form of bowel disease amongst 
Europeans The Bole source of infection common to all lay in water 
brought from Lisbon which was stored in large tanks liable to 
contamination A similar instance has been reported by R Hegner 
(193d) in Guatemala 

The epidemic of amcebio dysentery in Chicago during the summer and 
autumn of 1933 (Juno 1st to December 31st) was the first recognized water 
borne outbreak and the best known extensive epidemic of this disease in a 
civilian population 

During the epidemic peqod which coincided with a Century of Progress 
Exhibition, there w ere approximately 8,500 000 oat of town visitors to 
Chicago, resulting in uhusual congestion Only one focus of infection was 
discovered, namely, two hotels winch were served, in part, with a common 
water supply During tlus period a total of 1,409 cases was brought to light, 
even with incomplete reporting Approximately 75 per cent had had contact 
with one or both of the hotels with the result that amoebio dysentery 
contracted from this source was reported subsequently from 400 cities in 
America 

There was a particularly high incidence late in June, during the latter half 
of August, and early in October Of those exposed dunng the peak periods 
some 5 per cent acquired the disease Generally speaking, the more 
prolonged the exposures at these hotels the greater the hazard of infection 
The excessively high rate of clinical dysentery was in strong contrast to 
the results of previous observations on this disease and may be explained 
by tho unusually massive doses of infecting organism 

The incidence of camera among employees of the two hotels was high 
(37 8 and 47 4 per cent ), and was found to bo much higher among those 
who usually washed on the upper floora which w ere supplied w ith contami- 
nated water Vigorous measures directed to prevention of the spread of 
infection by earners among tho food handlers were ineffective 

The principal if not the sole means of spread of this epidemic was through 
water polluted within one of the hotels The sewers in both hotels were 
overloaded to an unusual degree dunDg the period of tbe epidemic, owing 
to excessive rainfall and unusual pressure on accommodation The source of 
pollution of the water supply, which was common to both, was found to 
be a rotting wooden plug m an overhead sewer which permitted leakage into 
the dnnkmg water tank below 

Transmission by human excreta — There remains another 
possibility— that cysts are ingested with green vegetables and raw 
fruit in those areas, so frequent in the Near East and the tropics, 
where human night soil ” is used for agricultural purposes 

Human excrement is largely used as a fertilizer for vegetables by 
Chinese and others, and it requires small effort of imagination to realize 
that this practice involves dangers, especially when garden produce is 
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eaten raw It cannot therefore be sufficiently emphasized that no raw 
vegetables or unpeeled fruit should be eaten in the tropics 

3 Andrews has demonstrated that amcebic cysts can survive 
feecal contamination of the fingers and remain viable for at least forty 
five minutes but are difficult to detect under the nails of adequately 
washed hands 

B K Spector and F Buky (1934) have shown by using the eosm 
test as an indicator that cysts of £J histolytica pensh rapidly in dry 
feces at room temperature 

It thus appears improbable that amcebiasis can spread m those 
countries where sanitation is good as in most European countries and 
where there are no natiVB servants who may constitute a perennial 
source of infection 

It is difficult at present to assert which of the various methods 
indicated is of the greatest importance in the transference of amcebic 
infection This can be solved by more extensive work on these lines 

Lowered resistance of the patient to infection is undoubtedly also a 
factor, aud this together with defective sanitation is probably chiefly 
responsible for the high incidence of amcebiasis in tropical and sub 
tropical countries 

Age incidence — In a highly endemic area amcebiasis may probably 
be acquired at any penod of life but it is unquestionably an un 
common disease among European children though this runs counter to 
popular opinion Tins freedom from infection m the young may 
be due m part to the care that is usually exercised by their parents in 
guarding them against sources of infection The author has never 
seen a case of intestinal amcebiasis m a European child of under five 
It is essential that amcebic dysentery m children should be diagnosed 
with great care mainly because emetine if u°ed indiscriminately may 
cause severe toxic manifestations 


Table VIII 
Age Incidence 


Age 

Amffibic 
Dysentery 
(257 cases) 

Liver 
Abscess 
(169 cases) 

Total 
(426 cases) 

Below 10 

09 

00 

06 

n 20 

12 5 

61 

96 

21 30 

32 8 

37 0 

33 3 

31-40 

28 5 

39 8 

32 6 

41-50 

17 4 

97 

15 6 

61-60 

48 

60 

56 

61 70 

27 

07 

2 1 

71-80 

04 

07 

0.6 
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Sex Incidence 


Sex 

Amtubic | 

Dysentery 1 

Liver 

Abscess 

Total 


(257 cases) 

(169 cases) 

(426 cases) 

Male 

90 G 

97 

93 8 

Female 

; 04 

3 ! 

62 


The j oun frost caw the author has treated was a bov aged "I Seen in April 
1937 He had been m Nyasaland since hw ninth month First attach of 
amcebic dysentery at one year Three severe relapses treated by emetine 
injections and quinoxyl enemata In England 2} years during which three 
further relaj ses with blood and mucus L histolytica cysts in fair numbers 
Caches la anemia tenderness and thickening of colon E P I (gr 18) and 
quinoxyl retention enemata Feces examined daily no more E histolytica 
cysts seen Permanently cured 

Amcebiasis in natn e children is probably by no means uncommon 
It is improbable that they pan contract it while being breast fed, a 
penod which may bo considerable after that however they have 
ample opportunities H M Terry and H J Benstcd (1929) have 
shown that amccbiasis in infants occurs commonly among tho poorost 
inhabitants m Cairo especially after weaning According to their 
statistics, E Inslohjhia was found in 18 9 per cent of infantile 
dysenteries A G Biggam (1932) recorded a case of amcebic dysentery 
in Cairo, in an Egyptian child three months of age w ho also presented 
an amoebic abscess of the liver D G Willets (1914) found that amcebic 
dysentery constituted 25 per cent of all dysenteries in Tihpmo 
children In the author s (1941) series of 635 consecutivo cases, the 
majority occurred between 20-40 a small proportion between the fifth 
and sixth decades only eight above that age There were only eight 
cases under 20 

In India P V Gharpurc and J L Snldanba (1931) have published 
a table (Table VIII) based on an analysis of 42G post mortems of amcebic 
dysentery m Indians Of these 0 9 per cent occurred below the age 
of ten, and there were no cases of liver abscess in this group On the 
other hand the ten year penod of 11-20 accounted for 12 5 per cent 
of cases and 6 1 per cent of liver abscesses 

Thus it may be concluded that, when acute dysentery occurs in 
children it is usually of the bacillary form and that liver abscess is 
extremely rare under ten years of age probably on account of the 
lower incidence of amcebiasis m early childhood C F Craig 
states that the rarity of amcebiasis in children is not due to any 
inherent insusceptibility to infection but to n lessened chance of 
contracting it In family infections which are not infrequent in the 
southern United States, it lias been shown that even the youngest 
children are affected provided they are not breast fed The surveys 
made by E C Faust and E S Kagy m New Orleans by D F Milam 
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and H E Meleney (1981) and by E L Bi«hop and \\ S Leathers 
show that the height of the incidence curve for E histolytica occurs 
between 26 and 80 years but that after 85 there is a rapid decline m the 
incidence 

Sex incidence — -With equal chances of infection it is probably 
true that -women are a3 frequently infected as men but European 
males preponderate in most parts of the tropics consequently a much 
larger number is infected Moreover owing to their occupation 
men are more exposed The author s statistics m London show that the 
proportion of males to females was four to one the latter are less 
susceptible to liver abscess the author having encountered only six 
cases which suggests that this infrequency may be more than 
accidental 

Race incidence — AH races appear to be liable to infection by 
F histolytica though it is undoubtedly true that Europeans m the 
tropics as a rule suffer from amoebic dyser tery more frequently and 
se\ erely than do natn e races In the Philippine Islands Craig observed 
comparatively few cases of amoebic dysentery amongst the Filipinos at 
a time when the disease prevailed among Americans and other white 
races V very hi„h percentage of natives is infected as is shown 
in the statistics of F J IValker and others in the Philippines an l of 
\\ enyon and 0 Connor in Egypt Comparative freedom from severe 
“ymptoms is largely due to partial immunity acquired by constant 
re infection «mce childhood 

Seasonal incidence — Amcebiasis in general does not exhibit that 
seasonal incidence which is so characteristic of bacillary dysentery 
Cases may occur at all times of the year though it is doubtless true 
that certain climatic factors favour the spread of infection and therefore 
the incidence of the disease Thus Vagner (1935) in observations 
extending over eight years found susceptibility of laboratory animals 
to infection generally higher during the summer than during the 
winter season This might explain the greater number of infections 
commonly encountered in hot climates In % ery hot weather profusion 
of flies may increase the nsk of infection by fiscal contamination an l 
the rainy season by affording greater chances of dispersion of 
E 7 tstolytica cysts m water may be responsible for many infections 

Cjst-carriers — The cyst earner cyst passer orcyBt excretor state 
is a condition presenting many difficulties but undoubtedly it plays an 
important part m the dissemination of the disease and therefore takes a 
prominent place in epidemiology 

The healthy earner of E histolytica may be defined as one who has 
not suffered from dysenteric symptoms and who appears in e\ ery 
respect normal It is postulated from what is known about the 
natural history of E histolytica that such a person has living entamoeba 
in his tissues The concafescent earner on the other hand is one who 
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has recovered from an attack of amoebic dysentery and still continues 
to pass cysts of E histolytica without presenting obvious signs at 
llio disease 

It is now generally understood that for one individual who is suffering 
from amcebic dysentery and is passing in his stools active vegetativo 
forms (which aro non infective) there are many who continue to 
pass cysts and constitute a perennial source of infection The lesions 
of the mucosa in these individuals may bo minute, so as to be visible 
only in microscopic sections of the bowel Thus, in a post mortem 
on a case of pernicious amcmia in Vienna, J Hammerechmidt (1D19) 
was able to demonstrate, m serial sections of intestine, invasion of the 
otherwi«e undamaged mucosa by amahs, although neither the 
clinical history nor the gross pathological picture suggested amosbiasis 
nor could nny lesion be detected by the naked eye 

There are certain considerations in the genesis of the carrier state 
which must bo homo in mind C Dobell (1919) and many others have 
observed that no hard and fast line can be drawn between the 
typically healthy carrier and the patient suffering from acute amcebic 
dysentery' These may be regarded as extreme manifestations of one 
common condition and interconnected by intermediate states which 
may he seen in different individuals, or in the same at different tunes 

K M Lynch (1934) has expressed the opinion tliat it is still unsettled 
whether on occasions E histolytica may not exist in the lumen of the 
bowel as ft commensal , E Reichenow has expressed the same views 
and H E Meloney (1934) has shown that T histolytica may frequently 
be found in the intestines in the absonce of any macroscopic lesions in 
the bowel On the other hand, since the time of N Macleod (1895) it 
has been realized that considerable ulceration of the bowel may exist in 
the complete absence of dysenteric symptoms Death may even 
supervene without suspicion of the disease, as in cases noted by the 
author in the last war, reported by J 1! Cowan and H Miller (1918) and 
later by C C Lund and J R Ingham (1938), who have recorded four 
such cases 

0 T Craig has defined the earner as an individual in whom E 
histolytica is living as a commensal In every earner, cytolysis and 
superficial necrosis of the intestinal epithelium continually occur in 
microscopic areas of the mtestme in the majonty of cases this is 
followed by rapid regeneration of the epithelium but in some cases 
definite ulceration occurs 

C A Hoare (1925) was able to demonstrate a similar state of affairs 
in kittens artificially infected with E histolytica When killed forty 
one days afterwards the mtestme appeared to the unaided eye to 
be normal 

Freedom from infection is apparently not dependent on social status 
Thus C F Craig (1932) found the carrier rate in 184 pbvsicians from all 
parts of the United States to be 127 per cent V ernnch and his 
colleagues found 4 1 per cent mi, 060 American University students. 
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J J Sapero and C M Johnson 9 5 per cent in naval personnel in the 
Panama zone The rato is usually higher in hospital patients Thus 
A fi Sandford (1916) found 22 5 per cent in 5 000 patients of the Mayo 
Clinic, S M Tao (1931) 1049 percent in 9,538 hospital patients in 
Peking , "W L Christie (1914) 84 per cent in similar cases m Borneo , 
E C Faust (1981) 27 2 in male and 18 1 per cent m female patients m 
hew Orleans Asylum patients are usually heavily infected , R M 
Svensson (1928) gives 21 4 per cent in 1,244 lunatics Food handlers 
have received special attention thus A A Philiptschenko (1930) 
found infection rate of 27 7 per cent in 400 workers in Leningrad 
H W Y Taylor (1939) reported that six students w the Medical 
College in Mukden were attacked simultaneously with amcebic dysentery 
and the cook was found to be a earner 

The incidence of cyst passers may be taken as an index of the preva 
lence of amcebic dysentery in a community Naturally the number of 
positives rises m proportion to the number of microscopic examinations 
made Thus W C Boeck and C \\ Stiles (1928) with an average of 
1 6 examinations per person found 4 1 per cent in 8,029 persons, but 
in 505 on whom six examinations were earned out this percentage rose 
to 15 per cent 

The accompanying table has been compiled from vanous sources 
and every effort has been made to make it as complete as possible 
It will be observed that wide vanation occurs in the incidence of 
E hi&tolylKa infection m vanous countries 
Table IX 



Total number 
of cates 
examined 

Percentage of 
stools showing 
E colt 

Percentage of 
stools showing 
E histolytica 

England 

(1) Troops invalided from Gal 
lipoli 1915 


30 4 

23 7 

(2) Civilians (Dobell) 


36 0 

71 

(3) Royal Infirmary, Liverpool 


67 

15 

(4) Recruits m camps 

1098 

18 2 

56 

(6) Children under twelve (never 
out of England) 

548 

11 1 

18 

(6) Asylnm cases (Smith and 
Malms 1916) 

207 

45 9 

97 

CO Convalescent dysenienes 
(Matthews and Smith 
1919) 

2 355 

29 3 

13 0 

Chma 

(l) Chinese andforeign in Peking 
(Faust 1929) 

13 6X7 

24 2 

20 3 

(2) Chinese only m Peking 

368 


295 

(3) Foreigners , all ages (Kessel 
and Svensson, 1924) 

816 

17 6 

14 1 
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Table IX — continued 



Total number 
of casei 
examined 

Percentage of 
stools showing 
E coh 

Percentage of 
f slools showing 
E histolytica 

Java. 

(1) Natives (Brug) 

160 



(2) Europeans (Brug) 

100 



27 8 

Malaya. 

(I) Malaya and Chinese (Jepps, 

\<m) 

1,03V 

14 5 

77 

India.* 

Egypt. 

(1) Hadra prisoners (healthy) 
(Wenyon and 0 Connor, 
1917) 

624 

48 0 

137 

(2) Native cooks (Wenyon and 
0 Connor) 

87 

20 7 

115 

C. and S America. 

Brazil. Amazon school clul 
dren (Young. 1022) 

249 

36 9 

22 5 

Colombia. Santa Man a (Ko 
foid, 1026) 

_ 

41 1 

53 7 

Panama (Faust, 1030) 

— 

20 8 

19 2 

Porto Rico (Faust, 1934) 
United States. 


34 2 

14 5 

(1) Miscellaneous cases (Boeck 
and Stiles, 1923) 

8,029 

24 5 

6 8 

(2) Richmond overseas troops 

2,300 

43 6 

29 1 

(3) Home service troops 

676 

33 9 

07 

(4) Minnesota (Riley, 1029) 

600 

16 1 

19 

(6) Wise County (Faust, 1930) 

460 

55 5 

45 4 

(0) New Orleans (Faust, 1930) 

172 

340 

27 9 

(7) Pennsylvania (Freshman, 
1033 Warwick tt al) 

— 

13 0 

4 1 


•Thera arc no reliable etalutKS (oV Ihe timer me in India lliow which are found 
in the literature refer to Indian troops «mini in Mesopotam a IV Mac \dam(I9I8|gives 
tho following figures — 


Ao • 

Canes 133 Camera 7 = 52 per cent 
Convalescents Ao prauns history 

OttfiS., VTA Cximm 1A — - VI % yse rasii. 

Remolt history of ifyjmfrrj 

Cases 2IC lurrara 4J = 199 percent f huloljtn 
Recently discharged alter Jytrntrrj 

Cases J9o Camera, 38 = id 1 per cent 

J Dunbar and E D Stephens (1930) giro tho earner rata amongst Indians in Mslnu 
is 2i 9 per cent 
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It Ins been pointed out by several of tlie above mentioned observers, 
who have lmde n systematic review of this subject, especially by R 
Sven«son (1924); that the incidence of intestinal infection withZJntama&a 
cofi may afford some indication of the probable rate of mfeetion with 
E histolytica , indeed, from a consideration of results of research which 
appear from time to time, it seem3 that histolytica infection may he 
proportionate to tne degree of infection with other intestinal protozoa 
On the whole, m making these surveys, less satisfactory results are 
obtained from examination of formed than of loose motions 

Geographical Distribution of Amo-biasis 
Until comparatively recent years it had been supposed that amcebic 
dysentery was a disease confined to the tropics and a limited area of 
the subtropics, but since more exact observations have been made, 
and since it has been the practice to examine systematically large 
numbers of stools for evidence of protozoa, the range of amcebic 
dysentery has been greatly expanded The geographical distribution 
of the disease — amcebiasis — naturally coincides with that of the causal 
organism, E histolytica, and as far as reliable records go, this parasite 
seems to exist wherever there are human beings In spite of this 
amcebiasi3 is more prevalent m tropical and subtropical countries than 
in the temperate and colder regions of the world There are reasons 
for believing that this localization of the disease may depend more 
upon defective sanitation than upon temperature and climate, but 
where insanitary conditions co exist with a tropical climate it is found 
m its most intense form 

Although the relatively greater frequency of amcebic dysentery in 
tropical populations follows naturally upon the greater incidence of 
mfeetion with E histolytica, this doe3 not explain the whole story, for 
it is well recognized that certain complications of amcebic dysentery, 
especially liver abscess, are more common among Europeans in the 
tropics than among indigenous natives It must also be remembered 
that our knowledge of amcebic dysentery is based, to a great extent, 
upon a study of the disease as it occurs among Europeans, and that we 
still possess only a sketchy and inadequate knowledge of the incidence 
of amcebic cjst earners amongst indigenous populations 
Although it has been ascertained that earners of amcebic cysts occur 
even in Northern countries, amcebic dysentery and liver abscess are 
extremely rare diseases m these regions, though sporadic cases have 
been reported in Great Britain, France, Germany and Austna Soon 
after the 1914 18 War, the author treated cases of indigenous amcebic 
dysentery among Bntish troops who contracted the mfeetion m Franco 
and Germany Thi3 exceptional occurrence was due, possibly, to the 
proximity of Indian troops, who were heavily infected 
Amcebiasis becomes more common as the regions of southern Europe 
are reached and it is now known to bo comparatively frequent in South 
Spain, Italy, the Balkans, Greece, Rumania, and South Russia In 
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Asia Minor, Palestine, and particularly in North Africa from Egypt to 
Morocco, amoebic dysentery and liver abscess are endemic, while 
throughout the whole of tropical Africa, especially on the West Coast 
on the Congo, and m British East Alnca, this desenso is relatively 
common , the author has seen indigenous cases os far south as Cape 
Provinco 

In Asia, there is abundant evidence that amcebiasis is prevalent in 
Arabia, India, Malaya, Indo China central and southern China, but the 
author has not seen cases from farther north than Peiping On tbo 
Chins coast, especially m Shanghai, the disease is well known In India 
the provinces of Bengal and Bombay are heavily infected 

Turning to the New World, amccbic dysentery is nfe tn tropical 
America, and it appears to be relatively frequent in the southern 
United States, especially Texas and South Carolina In Mexico, 
Panama and the northern half of South America — Venezuela, the 
Guianas, and Brazil — it appears to be as freqnent as m Asia, and 
extends as far south as Paraguay and northern Argentina , though from 
farther south there appears to bo no record of the disease In northern 
America amabic dysentory and liver abscess are by no means rare 
The Stalo of New York is understood to mark the northernmost hunt 
of tho disease, but the incidence of amcebiasis is becoming increasingly 
recognized ThusE S Kagy (1988) has indicated as a result of studies 
by the U 8 Medical Corps, that amcebiasis presents a very real health 
problem and that between 5 and 10 per cent of the population harbour 
E histolytica , food handling is held to constitute an important means 
of transmission 

Amccbic dvsentery is well established in most islands occurring 
throughout the W cst Indies, especially on the island of Martinique, and 
it is well known in Malta Madagascar, Mauritius and St Helena 
Farther east, we find it in Ceylon Andamans, the Malay Archipelago 
Sumatra, Java, and East Indies Apparently, too it is found in 
southern Japan, and is well known in Formosa and the Philippines 
In the Pacific Islands we ha\e records of amcebio dysentery and liver 
abscess m New Caledonia, Fiji Islands, and Samoa, but the Cook 
Islands and New Zealand appear to be exempt It is probable that 
more extended enquiries will show an even more widespread enderaicity 

England — From a perusal of the extensive literature on this subject 
little doubt can remain that from time to time genuine autochthonous 
cases of amcebic dysentery and liver abscess actually do occur in the 
British Isles 

In the older records are two cases cited by Dickinson The first was 
in 1 862 aw oman of thirty seven in St George s Hospital, I ondon who 
had ulceration of the colon and in whom an abscess of the right lobe of 
the I»er was found, wluch, post mortem, yielded one gallon of pus In 
1881, a second case, a man of thirty six, who suffered from severe 
dysentery followed by liver abscess, was also recorded in St George s 
Hospital In discussing these cases Dickinson made an original 
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prophecy in regarding ulceration of the colon and hver abscess as cause 
and effect 

It Saundbj and J Miller (1909) recorded a case of amcebic dysenterj 
with abscess of the hver in an inhabitant of Birmingham Amoeba 
were said to have been identified m the abscess which was situated in 
the posterior portion of the right lobe of the hver and measured 5 in 
in diameter 

In 1912, D G Marshall recorded a case of indigenous amcebic 
dysentery in a ploughman aged twenty six, living near Dunbar, 
Scotland He suffered from chrome diarrhoea and was successfully 
treated with ipecacuanha Amoebie were said to havB been found m 
the stool* 

C M Wenyon (1916) recorded a genuine case of amcebic dysentery in 
tbe London Hospital This was a labourer who had nev er been out of 
England and who apparently had contracted the infection while working 
on a transport lying in the London Docks A hver abscess was sub 
sequently opened and drained and in scrapings of the wall active 
■C histolytica were found at the post mortem a second liver abscess 
was disclosed, and there were amcebic ulcers m the large bowel In 
the same year two further ca^es were recorded by G C Low and 
C Dobell 

A 8 Simpson (1926) recorded what appears to ha\e been a genuine 
case of amcebic dysentery with hver abscess contracted w England 
The case, being correctly diagnosed was operated upon a large liver 
abscess was evacuated and recoverj ensued after E B I treatment 
In 1928, J C Gilroy recorded a case of hver abscess with amcebic 
dysentery in an attendant of the Burnley (Lancs) public abattoir 
Open operation was performed, but tbe patient subsequently died 

The author, with C B V Tait (1929), recorded yet another case 
of indigenous amcebic infection This man a stevedore aged sixty 
was seen at the Albert Dock Hospital in 192S He had never left 
this country, but for forty years bad worked on ships from Calcutta 
and Bombay, and it was from this source that he had probably con 
traded the infection Numerous and active E histolytica were found 
in the blood and mucus stools He had then been ill for over two 
years with very evident signs of dysentery and had been treated as 
a case of lead poisoning Response to anti amoebic treatment m his 
case was instantaneous 

France — SI Gaillard and M Brumpt (1912) recorded a case of 
amcebic dysentery of three and a half months duration in a man of 
twenty eight who had never left Prance, amcebm were found m the 
stools J Paviot and C Gann (1918) in Lyons recorded a fatal case m a 
man who had never been out of France and who had not served in the 
Army Free and encysted amceb® were found in the stools, and a 
kitten injected with material per rectum became infected and died 
L Landouzy and Debr6 (1914) described a fatal case of amoebic dysentery 
9 
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iu a barged ou tbu Seine, and Lahbf, (1010) eight eates of nidiLmow, 
mncebic dysentery in Pans 

P. M Rennie (1922) has recorded live of the author's cases of amoebic 
dysentery m returned soldiers ■who originally contracted their infection 
m Trance C Gann and P Lipino (1921) consider that amcEbiasis 
was introduced into Prance on a large scale by Colonial troops during 
the last War They line collected a senes of 208 cases and two 
indigenous cases of livir abscess in less than four years, nil in the \ lcinity 
of Lyons 

Germany —Jurgens (1908) first recorded indigenous amoebic 
dysentery m Germany in a boy of sixteen at the Charit6 Hospital in 
Berlin W Fischer (1920), in Berlin, recorded two genuinely indi 
genous cases— a young man who had suffered from cbnical dysentery 
m the Army, and a young woman who was passing blood and mucus 
stools containing E histolytica with ingested ted blood cells The 
author treated two cases of amoebic dysentery m returned soldiers 
who contracted the infection as prisoners of war in Germany 
P W Bach (1932) examined the faces of 1,000 subjects for parasitic 
pcsiccos tit Geratasy and Ittand E .huifevtjAvw cysts in 6 7 pec cent 
Norway — J B (1910) lias described an indigenous case of F Inslo 
Ujlica infection in a woman who had never been Out of Norway and the 
disease was reproduced by intrarcctal injection of the cysts into kittens 
Russia — The records from Russia are scanty, but it must not be 
forgotten that the original descriptions of E histolytica and the classical 
account of its pathology by Loseh (1875) cam 0 f r0 m that country 
The patient was a peasant from the Archangel district, twenty four 
years of age, who eventually died from the disease after heroic efforts 
had been mado with drug3 then available The pivtient w as first seen in 
1873, and a dog was successfully infected by Loseh by injection of 
faces per rectum In the Kola Peninsula, which lies well within the 
Arctic Circle, G V Epstein (1931) found a carrier rate of 60 G per cent 
in 900 persons, but not a single case of amcebic dysentery 

According to recent surveys amcebiasis appears to be widely spread 
through Soviet Russia The figures are as follows 



No of 

Percentage of 


cases 

E histolytica 

Leningrad 

1.404 

2d 3 

Kola Peninsula 


60 0 

Azerbaijan 

1,146 

32 5 

Armenia 1 


17 7 

Georgia , 

570 

32 3 

Turkestan 


25 


Hungary. — G Bodrogi and G Makara (1939) found m one village 
22 per rent and m the Government Hygiene Institute 28 per cent 
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Holland — \\ A Kuenen (1918) quoted seven cases of amcebiasis 
contracted in Holland, in four of which there were intestinal 
symptoms, with actn e E histolytica in the faces , and re cited the case of 
Nolen who m 1908 had medical care of a Dutch fisherman from'* 
Maardingen who was passing blood and mucus stools with amoeba 
containing ingested red blood cells 
J van der Hoev en (1921) treated a case of indigenous liver abscess 
m a woman aged thirty nine who had never been out ol Holland 
Amoeba were demonstrated m the evacuated pus 
E P Snijders (1929) discovered a family in Holland of which three 
members had suffered from amoebic dysentery 

United States — That amcebiasis has been prevalent in the United 
States especially the sonthem has long l een recognized though it is 
onlj m recent years that the disease m its various manifestations has 
attracted the general attention of the medical profession in that country 
The reader is advised to turn to the original account of the pathology of 
this disease bj the older writers Osier (1890) m Baltimore was the 

first to demonstrate amceb® m the stools of amcebic dysentery m that 
count q and in the same jear there appeared an exhaustive study 
b> W T Councilman and H A Lafleur a description of the 
pathology so complete that there remains little to be added up to the 
present dav They conclusively demonstrated amceba (E histolytica) 
in the tissues in amoebic intestinal ulcers and in In er and lung abscesses 
The detailed and accurate drawings of individual amoeba by G H P 
Nuttnll which illustrate the worlv leave little doubt in the mind of the 
critical observ er that tliev were indeed L histolytica 
C W Stiles (1922) made an exhaustive study of intestinal 
amcebiasis m tbe northern United States and m a microscopic 
examination of 18 043 facal specimens of 8 029 persons and in 28 
institutions found that 39 9 per cent showed protozoa and 4 1 per 
cent E histolyhcu Of 2 584 soldiers who did not go to Europe 8 5 
per cent were infected and of 3 53G soldiers who returned thence 
28 per cent were infected The practical facts he states are as 
follows In temperate climates the intestinal protozoa of man are 
by no means of «o much clinical importance as had been assumed 
The avenge case of infection is usually of such slight importance from 
a clinical point of view that it can be ignored In temperate climates 
E histolytica is not usually a serious parasite and its presence in healthy 
carriers is common Probably no person would question the seriousness 
of amcebic dy°entery in the Southern States 
P Brown (1926) has given an account of cases of American 
origin observed in the Mayo clinic They comprised 153 cases with 
dysentery or liver abscess 258 cases in which the chief complaint 
was diarrhcea and 122 earner cases Tbe best treatment was 
found to be the generally recognized anti amcelic treatment with 
dilute hydrochloric acid for achlorhydria (This appears to be an 
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occasion where achlorhydria has been noted in nmcebiasis — a fact 
which requires further study.) 

Up to 1933 it caunot be satd that amccbiasis had presented a serious 
■public health problem m the United States Recent events in Chicago, 
however, show that oven in non tropical countries this disease may 
become a grave matter Up to 1938 the notification of nmoebiasts to 
the Chicago Board of Health n\ eraged one or two cases monthly On 
August 16, 1933 two cases were reported m which the patients had 
eaten a meal at a certain hotel, and subsequently, with great promp 
tttude, 864 food handlers at this hotel were inv estigaterl, w ith the result 
that 11 earners of the infection were detected amongst them Some 
seven weeks later a second examination revealed on this occasion no less 
than 60 carriers, wlnlo out of 498 persons who were not connected 
with the catering department, no less than 100 had E histolytica 
cysts m their f®ces (Hie epidemic has already been reported on 

p 122) 

It appears probable, from the work of VV E Frye and H E 
Meleney (1933), that strains of E histolytica in the United States 
may vary greatly in vmilence C F Craig (1935) has collected 
together tlio statistics which have been amassed The positi\e 
percentages vary wilhm wide limits but the mean infection rate out of 
a total of 49,886 individuals is 11 6 per cent The largest number of 
individuals examined by a single observer in the United States is 8,029 
by IV C Bocck in 1923 Tins survey covered four distinct classes, j e 
soldiers with foreign service, soldiers with home service only, persons 
with no military service, and those of undetermined status In the 
first category 2 8 per cent were infected in the second 8 5 per cent , 
in the third 8 8 per cent and in the fourth 8 per cent 

Canada — J E Bates (1925), in reporting a genuine case of amoebic 
dysentery m winch the infection had been acquired m that country, 
believes this to bo the third authentic instance m the Dominion 
Central and South America —From the writings of W M James 
and VV E Deelis (1924) it is known that amcebiasis is widespread m 
the Panama zone 

In Colombia, VV 31 James (1925) found over 50 per cent of hospital 
patients infected with E histolytica Among club servants, waiters 
and cooks an astonishing incidence of 60 per cent was revealed In 
out patients with past histories of dysentery more than tlus number 
were found The damage done by chronic amcebic infection there, he 
thinks, is worse than that inflicted by chronic malaria 
M R Castex and D Greenway (1926) claim that they are the 
Jrav* A? x pwJ Afcp jh&w torn? av Ahp.J.rg.'ititnv A f AM -cases iif r.hmcud 
digestive trouble, 24 5 per cent harboured Entaniaba histolytica 
India. — Amosbiasis appears to be widespread throughout the 
Peninsula It is difficult to state with any degree of accuracy the 
proportion of the population affeited as, from the writings of J A 
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Manifold (1926), there appear to be considerable differences of opinion 
in this respect (see p. 27) ; this subject was dealt with under the section 
devoted to the earner problem (p. 128). 

China . — J. F.Kessel and O.Willner (1925), in the Peking UnionMedical 
College, record that put of 1,800 patients admitted, 7 per cent, were 
found to be suffering from amcebiasis ; 16.7 per cent of the Chinese 
so infected and 80 per cent, of the foreigners were suffering from acute 
or chronic colitis, while 84.4 per cent, of Chinese cases and 9 per cent, 
of foreigners were symptomless and apparently healthy “ carriers." 

Dutch East Indies. — From the writings of P. C. Flu (1919) and 
S. L. Brag (1920), it is known that amoebiasis is a common disease in 
these islands ; the former finding 10 5 per cent., the latter 12.7 per 
cent, of the inhabitants infected , while F H Ter Poorten (1928) 
records that of European naval ratings returned from service in these 
waters about 10 per cent, were found infected with E histolytica. 

Australia. — -Amcebiasis is indigenous to the whole continent of 
Australia. The author treated a severe case of intestinal amcebiasis 
in a young English settler who undoubtedly contracted the disease in 
New South Wales. W. H. Nelson and C H Shearman (1918) record the 
case of a butcher who developed amoebic dysentery in Perth, Western 
Australia, and also refer to a case of amcebic liver abscess in one who 
never left the country 

The relative incidence of the two mam forms of dysentery, as sum- 
marized in various official reports, is given m Table X, p 180. 
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CHAPTER XI 

AMfEBIASlS (continued) PATHOLOGY, MORBID ANATOMY, 
SYMPTOMATOLOGY AND COMPLICATIONS 

The pathological appearances of intestinal amcebiasis go intimately 
connected with the actmties of E histolytica naturally vary 
enormously m their extent according to the seventy of the infection and 
resisting power of the host \s far as is at present understood the 
mature living cysts of E histolytica when swallowed pass into the 
stomach and are not affected by the gastric juices it is not until they 



Fig 17 — Microscopic section ol the large intestine showing 
the entrance of large tissue Invading forms from the mucus 
Investing the mucosa and penetrating the crypts of 
Lleberkuhn 

reach the small intestine that the cyst wills are dissolved aud the 
liberated amoebas pass with the intestinal contents into the large 
intestine where they establish themselves Amoebic djsentery is thus 
a d sease of the large intestine but occasionally in v erj acute cases it 
may attack the small gut also (A G Biggam 1930) 

The young amoeba; first attack the mucous membrane destroying 
the cells of the columnar epithelium they then pass down the crypts 
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of Liobcrktlhn and penetrating the basement membrane gain entrance 
to the sul mucosa Here they attack and mvado the tissues both by 
their own activities an 1 by means of a powerful cytolytic ferment 
ns was shown bj C Craig (1927) (Pig 17) 

Soon by active proliferation nests of amoeba form which destroy 
the tissues w thoir vicinity very rapidly so that they como to ho in a 
pool of cytolj sod tissues which affords a rich source of nourishment and 
there they multiply rapidly The amcebaj engulf red blood corpuscles 
leucocytes and the remnants of tissue cells (This description agrees 
in detail with tl at of \\ J Councilman and H \ Lafleur (1891) 



(Jftr Crali) I mm Amtrictm i »y Uuteum Cut m Inn) 

The earliest lesions seen on tl e mucous surface. art. y ellow i ap lnr 
elevations containing, viscid pus con mumcating with the sulinueosi 
By studying the genesis of amcebic ulcers by si„i loidoseopj 1 1 as been 
ascertained that initially the ulcers are often very small and take tho 
form of punctiform depress ons of the mucous membrane This sub 
mucosal lesion sprea Is and when sufficient pus has collected it bursts 
into the lumen of the bowel pr< d iciug an ulcer with a narrow neck a 
broad base and on undermined edge which when seen in v erti al section 
assumes tbe shape of a flask (flask shaped ilcer) or which if it spreads 
on the surface m a horizontal direction resembles a buttonhole — ■ 
bouton en cheimse (Pig 18 ) 

E C Iaust (1941) in a series of 202 post mortem examinations on 
accident cases m New Orleans found 6 44 per cent infected and was 
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able to demonstrate Enlamasba histolytica in the lesions which were of 
a mild type, consisting o! almost inconspicuous pm point ulcers, shallow 
craters and very superficial erosions, without evidences of inflammation 
The amoebic processes suggested a milder much less advanced pathology 
than usually described, demonstrating a better balance between host 
tissue and parasite 

Deep ulcers usually have swollen or raised edges and are surrounded 
by numerous hasmorrhages The smallest take the form of granular 
patches on the mucous membrane which are \ ery difficult to see except 
with a magnifying lens These ulcerations assume different appearances 
according to the reaction of the tissues As a general rule, in contra 
distinction to the bacillary form the mucous membrane intervening 
between individual ulcerations is normal in colour and in texture 
When large necrotic sloughs form at the base of amcebic ulcers they 
assume a filamentous appearance projecting into the lumen of the 
bowel, roughly resembling a tuft of hairs (Plate III 1 facing p 50 ) 
They have been termed dyak hair sloughs ’ by \\ Fletcher and 
M W Jepps (1924), from their resemblance to the tufts of black hair 
which the head hunters of Borneo were wont to wear on their sword 
hilts In less sev ere cases the ulcers are more superficial and the whole 
colon may he covered with what are appropriately termed Bea 
anemono ulcers, with rounded raised margins and white fluffy bases 
Solitary ulcers are sometimes seen, and may be found even in the 
rectum , or again the whole Burface of the colon may be covered with a 
stringy black exudate resembling seaweed Usually the walls of the 
ciccum and the ascending colon are attenuated and dilated, and some 
times the portions of the bowel between the ulcerations become stretched 
and attenuated, forming sacculations (Plate VII ) Where the dysentery 
has been of long duration the walls of the large intestine are much 
thickened and fibrosed and the appendices epiploic* greatly enlarged 
Areas of hypertrophy may alternate with dilatations 60 that it is easily 
appreciated that chronic amoebiasis may interfere considerably with the 
physiological functions of the bowel 

It will readily be appreciated that amcebic ulceration does not 
resemble the catarrhal inflammation of bacillary dysentery, though it 
muBt be admitted that it is sometimes difficult to determine the nature 
of lesions in the rectum, especially when chronic ulcers have become 
secondarily infected Chrome bacillary and amcebic lesions may co 
exist, especially m natives It may be said that scattered ulcere with 
shallow undermined edges and bases formed ol granulation tissue are of 
bacillary origin By employing appropriate technique there is no 
difficulty m isolating the dysentery bacillus from the°e lesions, and in 
amoebic ulcers, amceb® may usually be demonstrated It is interesting 
to note that healed amoebic ulcers take the form of smooth, depressed 
non pigmented scars while those of bacillary origin are pigmented and 
extremely friable 

The character of the stool depends to a great extent upon the size and 
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nature of amoebic lesions When much necrotic tissue is present the 
fieces are foul and contain greenish sloughs , 

Amoebic lesions ore especially abundant in certain portions of the 
bowel being as a rule most extensive in the neighbourhood of the 
flexures When they are very numerous tho mucous membrane of 
tho large intestine may be so undermined and burrowed by ulcers that 
tho surface may resemble a tangle of seaweed (Plate VII 8 ) 

A W Sellards and L Leiva (1923) have shown that when the 
ciBCum is exposed and material directly introduced into the lumen 
of the bowel infection takes place with surprising regularity Whether 
introduced into the worn or tna the rectum, the initial lesions occur 
m tho extreme lower part of the bowel Stasis occurring m the hrge 
bowel certainly affords an opportunity for arnceb® to gain a foothold 
and is a factor determining the location of the initial lesion The 
subsequent dissemination of the lesions indicates that there are no 
pronounced differences in the susceptibility of various areas of the 
colon In dogs however E C Faust and E S Kagy found that the 
ciecum usually constituted the earliest site of an amoebic attack 
The most extensive ex pen mental investigations on tho pathology of 
amcebiasis m cats and dogs and its bearing upon the pathological 
histology of tho disease in man are those of 0 Wagner and R Bieling 
(1935) who found that following both rectal and oral administration of 
infocted material two points of the large intestine are first attache l — 
namely the lower part of the large intestine immediately above the 
anal nng and the region just below the ileo ca?cal valve The amcebte 
here enter tho tissue in one of three ways passing directly into the 
connective tissue into the crypts or into the lymph channels whence 
they migrate to the lymph follicles and the submucosa The intestinal 
mucosa responds to the invasion by an increased production of mucus 
which when mixod with blood forms on excellent medium for the 
development of aramb® ou the surface of tl o intestine 

As a rule ulcers in the rectum are the most minute hence the 
necessity of being able to recognize them by the sigmoidoscope The 
most extensive work on the distribution of amoebic lesions in the 
bowel is that by H C Clark m 1924 In 186 fatal cases examined 
Jostmortem tho lesions were scattered throughout the colon in 61 
per cent and involved isolated areas alone in 34 per cent affecting 
in order of frequency the cfficum ascending colon iliac colon rectum 
and hepatic flexure in ten cases (5 per cent) no ulcers but only 
scars were found these being cases of secondary amcebiasis with 
infection ol other organs (Fjg 19) As has been already pointed 
out, stasis is of great importance in intestinal amcebiasis and as might 
be expectecf it is at the sites where this is greatest that there is a 
special tendency for the amoebae to invade the bowel Of interest was 
the fact that the appendix was affected in 41 per cent of cases and 
m 9 2 per cent perforation or abscess formation had occurred it being 
proved by microscopic section in six cases that there were extensive 
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amoebic lesions Wherev er there was amoebic ulceration of the cecum 
the appendix also was involved It must be pointed out that the 
frequency of appendix lesions in Clark’s senes appears to be 
extraordinarily high , most of his autopsies were made m negroes 
among whom the incidence of appendix lesions may be higher than in 
other races, since they possess, as a rule, large appendices with a pittnt 
lumen 

The distribution of amoebic lesions (primary amcebiasis) in Clark b 
186 cases can bo best presented in tabular form (Table XI, oicrleaf) 

The post mortem appearances of amoebic dysentery are naturallj 



1, Regional distribution In 188 cases 5 in CS cases. J>ot* I be Incidence of lesions in the 
emercm, sigmo d and appendix The dependent portions represent the regions where tho 
greatest stasis exists In the colon and which afford a resting place for the deve opment of the 
amrebte The primary locations are found in the cecum ascending colon, rectum, elgmold 
an 1 appendix. 


complicated if perforation of the intestinal ulcers should havo occurred 
This is one of tho accidents m intestinal amcebiasis ; li&morrhago is 
another In Clark s senes, perforations of tho ulcers were noted in the 
caecum in three cases, in the appendix in three, m tho rectum and 
Bigmoid in three also, and in the splenic flexure in one case, while in 
one instance a fajeal fistula and fistula m-ano were proved to bo of 
amcebic origin Localized pentoneal abscesses, formed by walling off 
of the pentoneum in the neighbourhood of perforated amcebic ulcers, 
have alao been noted 

I\hero the blood supply of the bowel has been severely interfered 
with through thrombosis of the submucous veins and secondary 
bacterial invasion, extensive gangrene of the mucosa may ensue, 
followed by Bloughing Large areas of tho bowel may be involved in 
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Table XI 


Dtttrtbvlum Gtuca 


Entire colon 35 

Entire colon end ileo ca.eal -valve 3 

Entire colon and appendix 45 

Entire colon and appendix and ileo eo&cal valve 7 

Csecum and ascending colon 24 

Ciccum, ascending colon, and appendix , 9 

Oeccum, rectum, and sigmoid 8 

Caecum, rectum, aigmmd, and appendix G 

No primary lesions found in the intestine or appendix 7 

Scar or almost heated lesions in the colon 3 

Appendix, cecum, aplemo flexure, and rectum 2 

Rectum 2 

Rectum and sigmoid 2 

Appendix, csecura, both flexures, and rectum 1 

Rectum, sigmoid, and splenic flexure 1 

Appendix, caecum and splenic flexure 1 

Caecum and ascending and transverse colon 1 

Appendix, caecum, and ascending and transverse colon 1 

Rectum, sigmoid, and descending colon 1 

Rectum, sigmoid, splenic flexure, and c*cum 1 

Splenic flexure and descending coion 1 

Appendix ecccum, ascending and transverse colon and hepatic flexure 1 
Rectum, sig moid, descending colon, transverse colon, both flexures 1 


tins process and the result is invariably fatal Rarely, the small 
intestine may he attached, and Clark records that the lower end of the 
ilemn and the ileo efccal valve were involved by amcebic ulceration in 
5 per cent of cases This observation has been confirmed by A G 
Biggam 

Apart from the appearances of the bowel there is little in the post 
mortem appearances of intestinal atncebiasis that is characteristic , the 
cadaver shows few <ugns of toxic absorption and the viscera few changes 

Hfstopathofogy . — The lesions caused by the amoab'e are folfowed 
by characteristic reactions m the tissues Tirst, the smaller capillaries 
show Bigns oi stasis and finally become thrombosed, the resulting 
exudation of fluid producing oedema and coagulation necrosis The 
inflammatory changes m the surrounding tissues are not accompanied 
by outpouring of a largo number of inflammatory cells and leucocytes 
such ns is generally seen in bacillary lesions but when present this 
may be taken as evidence of a secondary bacterial infection The 
amcebic are specially apt to invade the walls of thrombosed vessels and 
may be recognized in the coagulum, and it is no doubt, by this means 
that they gain access to the portal circulation and eventually reach 
the liver (Fj£ 20 ) The necrotic tissue produced by amrobic infection 
has a glassy gelatinous appearance which somewhat resembles Zenker s 
necrosis in typhoid and diphtheria As a rule, this does not extend 
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deeper tlian tJie submucous layer but in some cases the amceb® 
my destroy the muscular layers and finally reach the peritoneal coat 
The necrotic tissue in. the cavity of the ulcer consists of gelatinous 
coagalnm containing cells m all stages of destruction and frequently 
masses of extruded nuclei histiocytes (macrophages) being commonly 
encountered D L Martin (1930) points out that, beyond the 
boundaries oi the cellular infiltration the lymph v e«sels may be found 
dilated, with their contents coagulated 
When the amceb® have penetrated the fundi of the glands they 



FVj 20 — SfiCTOscopk section through the submucosa showing three 
amceb® ( E kulolyttca) within the lumen of a vein 

break through the basement membrane and penetrate the musculans 
mucosa?, either through tissue spaces or via the lymph or blood vessels 
(Fig 21 ) Arrived in the submuco^a they spread out causing oedema 
with the result that the submticosa often becomes infiltrated to several 
tunes its normal thickness 

At first there is little or no response on the part oi the host but 
when bacteria gain entrance to the tissues, marked cellular reaction 
occurs and the submucosal lesion takes on the appearance of a pyogenic 
abscess with few visible amceb® Should the lymphatics of the 
submucosa has e been opened up by necrosis they may become filled 
with necrotic cells and bacteria — more strikingly ui the artificially 
produced disease m kittens than in man Although amceb® enter 
the lymph vessels and are undoubtedly earned to the mesenteric 
lymph glands lesions are practically unknown (H E Meteney) 
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Should tho patient be a earner of the cjsts of E histolytica, (hero 
arc a number of ulcers in tho bowel , it appears possible, from the 
obscrv ntiou of AV E Musgraac, G B B irtlett, nml other pathologists, 
th it a considerable degree of ulceration may bo compatible with good 
health and may oxist in the absence of dj sentenc symptoms 
The healing of amcebic ulcers is important and it is necessary to bo 



Fig 21 —Section through base of amcebic ulcer showing B hyslalyltcn in 
(he tissues (C it ft tnyon ) 


familiar with their appearances When separation of the sloughs ha3 
taken place, granulation tissue forms on the surface and floor of the 
ulct rated area and a parchment like slate grey scar results RegenPra 
fton at the mucous membrane, aea with extann e tikerstcoa is much 
more rapid and effective thin ha3 l>een generally supposed 
Pathology of amoebiasis In experimental animals — It ha* 
become evident that care must be exercised in drawing conclusions from 
a study of the pathological conditions in experimental animals In kittens 
injection leads to a very acute and rapidly fatal amcebic dysentery while m 
the dog it is invariably of the chronic type 
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C IV Rees (1929) found that, of forty nine kittens which, were inoculated 
with cultures of E histolytica directly into the intestines after laparotomy, 
twenty three developed lesions, while of thirty seven infected intrarectally 
fifteen developed similar lesions In kittens directly inoculated after laparo 
tomy, ulcerations could not be found till forty hours had elapsed, hut lesions 
were found after ninety hours, especially near the ileo cacal valve R W 
Jfauss and I Rappaport (1940) have made an important observation that 
invasiveness of E histolytica for the intestinal mucosa of kittens is increased 
by the irritant action of croton oil and that of certain bacteria associated 
with cultures of E histolytica 

D L Martin (1930) in a study of infection induced by rectal injections, 
found that the primary lesion took the form of necrosis of the superficial 
epithelium of the intestine, and concluded that the lesions are produced by 
cytolysis He thought that mechanical penetration of the tissues by the 
entamoeba: had no physiological effect as far as the production of lesions was 
concerned, but that bacteria play an important part, especially as 
secondary Invaders Natural healing of the lesions in the cat apparently 
doe3 not take place Amoebic abscess of the liver can arise in cats as early 
as four days after the appearance of dysenteric si mptoms m others as late 
as two or three weeks after 

Experimental arambiams m the dog is a much more chrome disease S T 
Darling described a case of spontaneous arocebmsis in a dog and found that 
the whole colon vraa the seat of minute punctifonn red erosions of the mucosa, 
covered with flakes of mucus The amoeba: had also produced ulceration 
of the ileum 

The exact part played by the E histolytica in the production of the micro 
scopic pathology of intestinal ammbiasis has been studied by E C Faust and 
E S Kagy in the experimental!! produced disease m the dog m which the 
pathology is apparently very similar to that of man Within seventy two 
hours of the introduction of infective material containing E histolytica into 
the large intestine of dogs a superficial inflammation and lysis of the inter 
glandular layers appears, with involvement of the crypts The amoebas then 
penetrate the mucous membrane either between the glands or by passing 
through them, and soon colonies could be observed between the base of the 
gland and the musculans mucosa: Later still the amoebic were found m the 
submucosa, where they produced flask shaped ulcers 

It is doubtful whether experimental amiebiasis has been produced in the 
rabbit or guinea pig , but, according to D L Martin rats occasionally seem 
to be susceptible Natural amoebic infections are rare in ammals (see 
Appendix) though monkeys in captivity contract it readily U Mello 
(1923) described a case of amoebic hepatic abscess with ulceration of the 
appendix in an orang utan, and E W Sudley (1924) found E histolytica cysts 
w the f®ccs of a chimpanzee, and P Hegner (1930) m Philippine monkeys 
C Dobell (192G) has cultivated four species of amoeba: from monkeys and he 
'wlttevea Vnac E nuttati is lniusrtngui^na'o'ie from E hisli/n/Vita 5> fvtiAir 
(1936) has reported a case in a dog in the Dutch East Indies, and Z Jlorcos 
other instances in Egypt 

SYMPTOMATOLOGY OP AMCFBIC DySEMEBY 

Like other protozoal diseases in man, amoebic dy sentery exhibits the 
most varied clinical pictures Although acute and rapidly fatal cases 
undoubtedly do occur, yet they must be considered exceptional It has 
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already been pointed out that, on the whole, Entamaba histolytica 
endeavours to subsist on the best terms with its human host , there 
fore amarine infection in man results, as a rule, in a long drawn opt 
chronic disease Even when symptoms of dysentery are obvious, 
infection is compatible with fairly good health Cases nro not un 
common in which tho patient, although exhibiting continuous dysen 
teric symptoms with passage of blood and mucus In the stools, never 
theless leads an active and useful life without any appreciable loss 
of weight W M James of Panama describes tho vaned nature of 
ammbiasis as follows Like other protozoal infections, that of 

araoebiasis follows a protean course It may bo fatal in a short time 
It may become chronic with alternating periods of dysentery and 
constipation or with passage of unformed stools It may be mild and 
cause little discomfort Bo extremely v ariable are the symptoms of 
tins infection that it may simulate almost any gastro intestinal trouble 
In chronic amoebic djsentery emaciation is tho exception rather than 
the rule, but it occurs usually m the acute stage When death occurs it 
is the result of an accident, for example, of perforation of an arambic 
ulcer with resulting general peritonitis , or of the opening up of some 
large blood vessel in the intestinal coat, death then being due to 
uncontrollable haemorrhage 

It is difficult to define the portion of carriers m the symptomatology 
of the disease It has been pointed out that if they are i losely watched 
and studied over a period of uar« smm \ auctions frpm normal health 
may be detected, and it is probable that if they could bo obsened 
throughout life they w mid hi found to suffer periodically from mild 
dysenteric symptoms 1 urtlicrnu re it is urged that there is the 
everpresent liability to hepitic aiucebmsis (seep 201) but, most 
important of ill they do constitute a potential source of dauger te> others 

It w possible to divide suffeiers from primary intestinal itnoebiasw 
into four classes tbe mild the acute the fulminating and the chronic, 
the great majority of cases being included in the last categor> 

Incubltlon period — The incubation period of intestinal amcebiasis 
is one of considerable length We owe our knowledge of tins Riibject 
to the work of F L Walker and A W Sellnrds in 1918 They 
experimented with twenty volunteers by feeding them with amoebic 
material by the month Of these t wont v seventeen became parasitized 
after the first feeding the av erage period before tho organisms appeared 
m the fceces being nine days Of the eighteen who eventually became 
thus experimentally parasitized four, or 22 2 per cent developed 
symptoms of amoebic dysentery The intubation period of dysentery 
in these experimental infections was on an average Cl 8 days In the 
Chicago outbreak of 1933 the incnbation period was estimated at 
7-15 days even up to 74-77 days symptoms rccasionilly appeared 
within one week, and in a few cases not for three or four months 

Duration of infection — Intestinal amcebiasis is undoubtedly one 
of the most persistent of all protozoal infections it is probable that a 
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person, when once htmly infected, remains so for life unless treated 
lu the author’s senes of cases, in four patients the symptoms had 
persisted for twenty ami in one, for thirty years C Dobell and A C 
Stevenson {1*118) concluded that infection might persist for sixteen to 
thirty four y tars Until recently it was comparatively common to find 
m England, uncured, ex soldiers who had become infected dunng 
military sen ice in India in the frontier wars of the last century 
infections dating from the South African War of 1899-1901 were also 
encountered The author has recorded one case in ft British officer who 
developed an acute attach of amoebic dysentery, which responded 
successfully to treatment, after he had resided seventeen years in 
England without experiencing any symptoms of this disease A case 
of amoebic ulceration of the rectum has also been seen in an ex soldier 
in whom symptoms of bleeding were first noted w 1937, i e twenty 
years after he had contracted dysentery on the Somme in 1917 
Furthermore, the symptoms of amoebic dysentery may \antsh 
temporarily with apparent restoration of health, and these quiescent 
periods may last for two or three years The author treated in 
1937, an ex soldier from India who suffered from an acute exacerbation 
of dysentery after a quiescent period of eight years, and m 1941 an 
erstwhile official of the Indian Forest Service who suffered from a 
recrudescence of amoebic dysentery thirty one years after abscess of 
the In er 

One of the difficulties m describing tho symptomatology of amoebic 
dysentery is the number of other intestinal conditions which it may 
simulate There is hardly an affection of a single abdominal organ for 
which it may not be mistaken It has been pointed out that any 
diagnosis, from simple indigestion to cancer, is compatible with the 
very vaned symptomatology of intestinal amcebiasis 

The onset is seldom sudden , most usually it is gradual and pro 
gressive, and the patient, although incomemenced, endeavours to carry 
on his work Very often it commences as a mild rfi arrhcea, and it 
is not until this has lasted several days that blood and mucus 
appear in the stool There is a large class of cases which may be labelled 

amcebic diarrhoea,” because, m the whole course of the illness, none 
of the more familiar symptoms of dysentery make their appearance 
A feature of the diarrhoea in amcebic dysentery, ono it has in common 
with other senous abdominal diseases, notably carcinoma, is the 
alternation of diatThcea and constipation Intense abdominal symp 
toms, such a3 excruciating pam, colic and tenesmus, winch characterize 
bacillary disease, are generally absent There is usually consider 
able abdominal discomfort rather than pam, and the patient would 
probably be most accurately described as suffering from an ‘ uneom 
fortable abdomen,' or a ‘ growling belly” In contradistinction to 
bacillary dysentery, tenesmus is rare and was noted ODly in 7 out of the 
authors 635 cases 

Fever, as a rule, is not a feature of the amcebic, as it is of the bacillAry 
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form of dysentiry, except m Uio presence of some complication such 
as hepatitis Exceptional cases with hectic fe\er have, it is true, been 
observed from timo to time, but these aro probably due to 6eptic 
absorption from the extensive intestinal ulceration 
The author has records of mild pyrexia associated with intes 
tmal amcebiasis m 10 per cent of his cases (1920) Pyrexia is 
naturally rare but can exist without any involvement of the liver 
Occasionally the pyrexia may resemble a malarial attack, and when 
associated with rigors is probably an instance of periodic invasion of the 
liver by amoebco dern ed from the bowel (-See under Amccbic hepatitis ) 
Occasionally, continuous pvrexia with intermittent rigors may occur, 
and may be taken for other infections eg a mild attack of typhoid, 
or there may be persistent low fever without any definite signs, which 
might suggest tuberculosis though the response of amcebic pyrexia to 
treatment is peculiarly striking 

The author has described one caso of * amcebic fever with hectic 
fever, persisting for sixteen days and of a remittent type which in its 
clinical features resembled typhoid 
A seaman on arrival from Sierra Leone (July, 1910) liad been ill with 
remittent pyrexia (104° i ) headache bone pama and signs of toxsmia 
Mcteorum was prominent , Utterly slight diarrheea had been noted On one 
occasion some blood and mucus were seen but no amoeba) were found Sig 
moidoscopy revealed extemme ulceration and in scrape preparations 
F tnatol jltca were numerous Pesponse to treatment was dramatic 
It must be remembered that acute cases in the Chicago epidemic 
of 1933 presented rather unusual features Many had an acute onset 
with fever, intense abdominal pain and tenesmus to such a degree as 
frequently to lead to an erroneous diagnosis of some surgical condition 
e g acute appendicitis or occasionally, malignant disease (3 fi per cent 
casts) The fatality rate following operation was 40 per cent The 
total mortality rate was 7 per cent , and 3 9 per cent developed 
liver abscess 

The stools in amccbic dy sentery aro more copious than those of the 
bacillary form are nearly always feculent, and are usually much fewer 
in number seldom exceeding twelve in the twenty four hours , more 
usually they number three or four They contain much dark and 
altered blood and have an offensive odour Usually blood streaked 
mucus is present as flecks scattered throughout the fecal mass M hen 
the stools are fluid and contain much altered blood with mucus, they 
are said to resemble anchovy sauce, though it is dangerous to 
bo ti\p -oves the juqnnrtanfp nf these a/vnearanre^. but the 

description may be taken as a practical generahzation 
Deeks’s observation that in chrome amoebic dysentery a dougby, 
inelastic skin almost myxenoid, is often present, appears to be 
sound 

In acute amcebic dysentery emanation occurs (o a certain degree 
In 43 out of 150 cases studied by the author (1929), the loi* 
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of weight recorded w 13 from fourteen to twenty tight pounds 111 a year, 
and the greatest loss was of forty two m three months On the other 
hand, chronic intestinal araccbiasis interferes so little with nutrition 
that the body-weight is usually well preserved, and there are records 
of three cases in which a great increase of weight occurred Intestinal 
aracebiasis is thus not incompatible with obesity 

Pain — In intestinal amcebiasis subjective pam is, as a rule, localized 
to certain areas of the large intestine Usually it is confined to the 
sigmoid and to the descending colon, or to the nght half of the abdomen 
— to the czecura and appendix area, and when the pam occurs m this 
situation the actual outline of tho caecum can be ascertained on 
palpation This invoh ement of the cecum itself is frequently mistaken 
for acute appendicitis, and operative measures are consequently under 
taken Amcebic ulceration of the appendix, however, does occur, 
and perforation of that organ has occasionally been reported (p 154) 
Moreover, experience shows that an appendicitis of septic origin may 
co-exist with intestinal amoebiasis (in the author’s 8enes (1941) in 
5 4 per cent ) 

There is one localized pam which, in the author's opinion, has a 
definite diagnostic value, and that is oue elicited on deep pressure m 
the centre of the sigmoid flexure, at a point opposite the anterior 
superior spine of the ilium. This might almost be termed the “ amcebic 
sign post ” for, as far as observations go, it is not usually found in 
other forms of colitis (Fig 24, p 178 ) 

Pam may be localized to the centre of the transverse colon or areas 
of deep tenderness elicited in the epigastrium, where it may suggest 
some affection of the stomach or gall bladder , when situated at the 
border of the right rectus muscle, it may suggest cholecystitis On 
the other hand, there is a group of cases where colon pam is referred 
to the lumbar region, suggesting a misdiagnosis of pyelitis or renal 
calculus 

Bowel symptoms. — In 114 out of 150 cases in the author s series 
(1929) chronic and painless diarrhoea was obvious without blood and 
mucus in the stool On the other hand, the anomalous fact emerges 
that amcebic dysentery is compatible with constipation Records of 
not less than eleven such cases have been obtained, and it has been 
shown that the cure for the constipation in these cases lay in the cure 
of the amcebic infection 

FtatvAeatcfe. — TVaVciteirte may a ■must drstTaysmg ■hjm'jAcrtTi St 

is usually confined to the ascending colon and to the csecum Gaseous 
distension of the efficum is so frequent in amcebiasis that it may be taken 
almost as a cardinal sign of the disease, and may be visible on the 
surface, while on palpation it gives a sensation of fluidity which may 
be termed “ amcebic splash ’ Flatulence may be so obvious and 
persistent that the disease may simulate chronic pancreatitis, chronic 
intestinal obstruction, or, indeed, sprue 
11 
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Dyspepsia. — Acitti dyspepsia, which aunt be recognized as a 
fmturo of amoobiasis, may be the result of flatulence or may represent 
ft reflex pam from tho bowel There is also the possibility that intestinal 
amcebiasis may bo mistaken for duodenal ulcer Tins is a condition 
wluch rarely arises, but 0110 case was so remarkable II tat a fow details 
must bo given 

A seaman, aged forty file vears, was seen in March, 1027 This man had, 
three years previously, suffered from fiver abscess, for which an operation 
was p< rformed Subsequently, he suffered from chronic supra umbilical 
pain, flatulence, and dyspepsia Quite suddenly he was taken ill with acute 
abdominal pam, vomited bnght blood, and passed a number of black, tarry, 
mchemc stools Treated on a duodenal regime by alkalis, be failed to lm 
prove Two further lixmorrhagca took place within the next ten days, and 
his condition became desperate The antenna was severe Motile E Titsto 
I y l ten were discovered in a blood clot passed per rectum, and anti amoebic 
treatment proved successful 

Palpable abdominal tumours — An amoebic ulcer, from its site, 
its general characteristics and tho nature of the incessant blood stained 
discharge, inn) suggest a malignant growth An instance of (lus 
came under tin author's notice in a specimen presented him by J G 
Willmore and Broughton Alcock in 1932 Resection of the colon was 
undertaken for a mass resembling carcinoma with threatening intestinal 
obstruction In sections of tho granuloma numerous amoeba) were 
demonstrated, together with giant cell formation 
M W James (1927) has described masses resembling tumours over 
the c»cal and sigmoid regions with palpable and enlarged mesenteric 
glands and he has seen them actually melt away under appropriate 
treatment 

li F l accarez/u and E Fmochtctto (1920) encountered an amcebtc 
mfhmmatory tumour of the large intestine involving tho cjecuiii and 
ascending colon , it extended upwards as far as tho costal margin and 
to the middle line, and measured 12 cm in length by 10 cm in breadth 
Microscopically it had the appearance of a granuloma 

II Gunn and N J Howard (1931) base described three such cases, 
in which tho n semblance to carcinoma was v ery close The underlying 
process consisted of an isolated chronic ulcer with progressive erosion 
of the bowel w all and, in response to long continued amoebic ulceration 
and secondary infection, masses of cedematous granulation tissue had 
formed Tins process may affect the entire bowel wall and the neigh 
bouring mesocohc fat, the resulting mass simulating a tumour Eesec 
tion of the colon may be necessary, with the aid of emetine treatment 
Even then diagnosis may be difficult 
A similar case has been described by C I Donald and P M Brown 
(1940) A M Haran (1140) mv estigated one case in which an amoebic 
granuloma, the Bize of a peach, had caused intestinal obstruction The 
gelatinous consistency of these ontgrowths ha3 been emphasized by 
R W Mendelson (1939) RSH Leo (1941) has described a ca»e, m a 
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Chinese, primarily regarded as epithelioma of the anus for which 
colostomy had been performed before the discovery of E histolytica 
cysts The inguinal glands were enlarged and hard Response to 
emetine injections and qmnoxrl retention enemata was immediate 
Solitary amceblc ulceration of the rectum — These ulcers, which 
are palpable on digital examination may be deep and excavated, with 
hard craggy margins suggesting by their physical characteristics a 
malignant growth Their amoebic nature can be ascertained by 
scrape preparations made from their surface and they yield most 
satisfactorily to emetine bismuth iodide treatment The author has 
seen two such cases, both m ex soldiers In the first amcebiasis was 
contracted in France in 1917 and urgent “yniptoms noted 20 years 
later the second was contracted m India and had lasted 10 years 
Fulminating amoebic dysentery — These cases are rare Massive 
destruction of the intestinal mucosa such as occurs in artificially 
infected kittens inav take place m man when the patient suecumbs 
to secondary Bacillus cob septicemia 
Fulminating cases were commooH observed in the Chicago epidemic of 
1933 One such case occurred in the author s senes (19 9 G) This man had 
been ill for ten dajs On account of the continuous diarrhcea stupor and 
associated pyrexia he had been considered to be an acute case of typhoid 
At autopsy numerous multiple amoebic abscesses of the liver were found 
together with the most extensive ulceration of the whole of the large intestine 
and massive infection of the blood stream with Bacillus colt 

COSIPLIC VTIOXS AND SfQUELT! OF VVUFBIC DySENTEPY 
Accidental complications include perforation of au amoebic ulcer 
(usually in the region of the emeuin) and consequent general peritonitis 
Tins is nearly always fatal The author has had experience of four 
such cases 

HamorrJiacfe from a perforated artery in the base of an ulcer is 
another possibility , it also appears to be infrequent and is usually 
fatal In the author s experience this accident was encountered three 
times during the 1914-18 War 

The mo->t common complication is acute amcebic hepatitis which is 
found in about 5 per cent of all cases of intestinal ammbiasis The 
onset is sudden, often preceded by a ngor, intense pain o\ er an enlarged 
liver, pyrexia of a considerable degree, shoulder pain, and other 
symptoms rather resembling those of liver abscess (see p 211) 

As a sequel of amcebic dysentery various malformations of the colon 
may be noted Recent experience has shown that stenosis of the bowel 
as in bacillary dysentery, does not commonly occur but on the other 
hand sacculation of the large intestine with dilatation has been noted 
In the author s senes two instances of megacolon liave been recorded 
In both there was a gradual onset of the condition, which took three 
years to develop after the cure of the amcebic infection 
Stncture of the rectum does not commonly result (see p 18) 
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Sprue is a disease winch appears to have some connectioa with 
amoobiasis Not onlj is a double infection of sprue and amcebic 
dysentery comparatively common but nlso the former frequently 
supervenes upon the latter In 32 per cent of sprue casts it is possible 
to obtain a past history of intestinal amcebiasis (see p 338) 

Cachexia — I hero exists an ill defined class of case in which a 
condition of chronic ill health exists without any outstanding obvious 
signs or symptoms These cases are best termed “ amcebic cachexia," 
and increased experience of amcebiasis indicates that they are rpore 
frequent than has been formerly suspected There are records of five 
such cases in the author's series In outward appearance, especially 
the facies, they resemble cases of an early hepatic abscess— the tongue 
is dirty, the appetite is poor the complexion is jellowish and muddy , 
capacity is limited, and fatigue is evident m greater or lesser degree 
From physical examination there is little diagnostic guide, but the 
8tool3 maj bo found to contain V histolytica cysts Improvement in 
tho general condition of the patient and Ins appearance after eradica 
tion of the infection is striking 

The most pronounced in the author 8 senes occurred in a man of fort) 
six vears of age seen in 1931 The main symptoms were cachexia and 
extreme fvtigualnlitj fie had been an ardent Alpinist but had had to give 
up all forms of active exercise, and it transpired that he had suffered from 
amoebic dysentery m Fg>pt in 1923 and had been incompletely cured with 
emetine Various diagnoses bad been suggested and surgeons were inclined 
to regard his condition as intestinal toxemia due to a chronic appendix 
Xhe faeces were found to be heavily infected with E histolytica cysts A 
remarkable change from bia sallow, earthy complexion to that of health 
took place after a course of anti anxcbic treatment 

Prolapse of the rectum — Rectal prolapse is brought on bj 
continual straining at stool , it may be the only outstanding sign of 
tho disease, and becomes reduced when the patient is cured of his 
amcebic infection 

In 1927 the author treated a doctor who had contracted amoebic dysentery 
in Bagdad m 1922 and who had been treated with emetine injections There 
after he suffered almost continuously from rectal irritation and internal 
hemorrhoids and, eventually, from rectal prolapse Fxamination of the 
faeces revealed a massive infection with E htsldytica precystic forms, and 
cysts After adequate treatment the prolapse receded end the piles disap 
peared He has since been m good health 

Pericolic abscess — Obstruction of the large intestine, complete or 
partial, may be brought about by the formation of a pencohe abscess 
In this state amcebic ulceration proceeds towards the peritoneum and 
causes perforation with formation of a localized abscess 

In the Hospital for Tropical Diseases London one case occurred of un 
doubted amoebic origin, which was successfully operated upon by Mr C N 
Morgan and 1 am indebted to my colleague Dr Carmichael Low, for lua 
permission to refer to this case Ihe patient wa9 admitted in 1930 with a 
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history of amrebic dj sentcry of two 5 ears’ duration E htsfolytiea in the 
active state were present in thfe fasces and were alsp demonstrated in scrapings 
from the rectum After treatment with emetine bi 3 muthou 3 iodide, he 
recovered Four years afterwards he was re admitted with a palpable tumour 
in the left iliac fossa, which 1 aned in size from day to dai Banum enema 
showed a long filling defect (3| to 4 in ) situated in the descending colon 
immediately distal to the splenic flexure At operation a large inflammatory 
mass (pericolic abscess) was found involving the Bplenic angle and descending 
colon and extending backwards to the vertebral column Removal of the 
mass was unjustifiable and in fact, impossible, and a lateral anastomosis 
was performed between the transverse and sigmoid colons Recovery was 
uneventful (Plate VIU, p 153 ) 

Hemorrhoids, — External piles are a very frequent accompaniment 
of intestinal amcebiasis Almost every case of long standing shows 
evidences of them, and they are also associated with prolapsed internal 
hemorrhoids, produced by continuous straining at stool, so that they 
disappear when the underlying cause has been remov ed The lvemor 
rhage from the piles when appearing m the faces must be distinguished 
from the exudate of the amoebic ulcers It is usually of a darker, 
somewhat purple colour 

Spastidty of the sigmoid colon— Spa 9 m of the large bowel 
occurs in amoebic dysentery, especially in longstanding cases, and in 
those w which periodical constipation is a feature Spasmodic 
contraction may predominate over other symptoms and be ascertainable 
by abdominal palpation 

Amoebic ulceration of the appendix — Amcebic disease of the 
appendix is by no means common, though chrome inflammatory 
appendicitis as a sequel to intestinal amcebiasis is not unusual In 
the author’s series of seventy three cases of appendicitis from the 
tropics coming to operation, fifteen had a definite previous history of 
intestinal amcebiasis , nineteen of bacillary dysentery two of sprue 
It B JIusgrave (1910) reported three deaths from perforative ulceration 
of the appendix in intestinal amcebiasis Usually the causative 
organism is a streptococcus, or B cell, which may be associated with 
amoebic invasion of the bowel 

F P Hogan (1920) gave a detailed description of such a case studied both 
from the clinical and pathological aspects , amoebae were demonstrated in 
stlu in the tissues of the appendix A V Greaves (1933) has added yet 
another well authenticated case that of a Chinese girl aged five years, in 
Hong Kong Generalized peritonitis was present and the appendix was found 
to be ruptured and adherent The ulcerated area consisted of three separated 
ulcers leading into a large undermined necrotic mass in sections of which 
numerous entamoeba* were demonstrated on microscopic section 

H C Clark (1924), in a review of routine post mortems in Panama, found 
seventy six cases of amrebic ulcerative appendicitis resulting in 9 2 per cent , 
in perforations or abscess formation In half of the autopsy cases in which 
amrebic ulceration of the colon was found the appendix was also involved 
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Neurasthenia.— C F Craig (1929) has made a study of “latent’ 
amoebic infection, the symptoms of winch arc confined chief!} to the 
digest no and nervous hj stems, and ho describes certain definite 
neurasthenic manifestations That the form found commonly m the 
tropics or ** tropical neurasthenia ” is frequently associated with 
chromo ammbmsis, nobody with a prolonged clinical experience can 
deny 

Other sequelae — Chronic diseases of the intestinal tract which 
seem especially apt to follow in the wake of intestinal amocbiasis 
are mucous colitis (see p 421), duodenal ulcer, and appendicitis By 
this the author means, not tint these intestinal sequel® tend to arise 
at some considerable period after successful treatment for ama-bnsjs, 
but that they may legitimately be regarded ns legacies of amtebic 
infection He has been under tins impression for many years, and on 
a reference to the records at the Hospital for Tropical Diseases the 
following figures emerge — 

In the author’s series of forty cases of duodenal ulceration os proved 
by X ray examination, fourteen gave a previous historv of amoebic 
and six of bacillary dysentery In eight consetutiv e case* diagnosed 
by barium meal a3 duodenitis, onl} one bad o previous history of 
amoebic and three had a historj of bacillary dysentery 
On the other hand, there are singularly few records of gastric ulcer 
in old djsenteric patients Oat of twelve proven cases two had had 
intestinal aincebiasis and three bacillary dysentery 

There were twelve records of post dysenteric dyspepsia of which 
six occurred subsequent to amoebic dysentery one of them had 
achylia gastrica the other hypochlorhydna 
In seventeen cases of diverticulitis which were investigated no 
association with previous nmabiasis was forthcoming 

Carcinoma — J G W llluiore* lias shown that carcinomatous changes 
may take place in longstanding amoebic ulcers and he has traced the 
history of nine instances of malignant disease of the colon developing 
in ammbic patients In one lie observed an amcebic ulcer, and was 
able to recover E hxsfolt/hca in scrapings, but on re-examuntion six 
weeks after, a inaltgnaut growth was found at the same situation 
The author has also encountered two cases of carcinoma of the rectum 
in association with subacute intestinal amcebiasis It has bien a 
common experience to find a carcinoma of the rectum or sigmoid colon 
in elderly patients suspected of dysentery 

\ C Reed and H H Anderson (1936) investigated four cases of 
chrome amcebiasis in which carcinoma of the colon followed and 
accompanied the amoebic infection They concluded that amoebic 
lesions may produce carcinomatous changes in two ways — by chrome 
irritation and by the production of benign adenomata which later 
become malignant In three the new growth was situated m the 
sigmoid and in one m the ca*cum 
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Cicatrization and stricture of the colon or rectum .— Contrary to asser- 
tions, stricture of the bowel due to amoebic ulceration is extremely 
rare One case with, pericolitis, which was relieved by colostomy, 
has already been referred to (p. 166), bat this is the only authentic 
instance winch has come under the author's notice, while Sir L. Rogers, 
who has examined over five thousand specimens in the Calcutta 
Museum, has recorded that he has ne\er seen a genuine stricture. 



CHAPTER XII 


AMtEBIASIS (continued) : DIAGNOSIS OF AMtEBIC 
DYSENTERY 

Microscopic examination of faces — To render the diagnosis of 
intestinal anwbiasis absolutely certain, it is necessary to demonstrate 
tho Entamccba histolytica, free or encysted It must not be thought, 
however, that a single microscopical examination will suffice , so varied 
and almost bewildering aro tho morphological phases of this parasite, 
that tho examination should bo performed by one who his long made 
lumself familiar with it For not only ha\ e the \ aiying appearances 
of tho ammba to b© considered, but also its differentiation from other 
parasitic protozoa which may inhabit the human intestine and from 
inflammatory and bod} cells derived from the intestinal canal (Fig 
22) The cysts of E histolytica may be easily confused with -vegetable 
organisms, cells, and even with food Experience and accuracy m 
diagnosis can be acquired only by constant practice, and in the author s 
opinion this takes months, if not years, of study (Plato IX ) 

In the acute stage of amoebic dysentery, when blood and mucus are 
passed in the stools, tho active and dividing forms of E histolytica are 
present The cysts, which are moro difficult to diagnose with certainty, 
are found in the faecal contents during the chronic stage, and aro 
never encountered in a blood and mucus stool 

Moreover, the various stages of E kistoliftica found in the stools 
may afford valuable diagnostic data For instance, the earner of 
E histolytica passes normal 6tooIs containing cysts but no active 
amcebie If purged, he probably passes amccbtp very rarely large, 
tissue mv ading forms containing rod blood corpuscles In the acute 
stage, however, nearly all amoebic are of Ihe tissue invading type 
In liver abscess, the amoeba! in the pus are tissue-mvading forms, 
cysts or precyBtic amoeba are never produced On the other hand, it 
is exceptional to find tissue- invading forms in chronic amoebic dysenterj 
Difficulties connected with the microscopic diagnosis of amoebic 
dysentery must be emphasized The portion of the stool most likely 
to reveal organisms is one which contains mucus streaked with blood, 
for m those blood clots arnceba?, singly or in aggregations, may most 
readily be demonstrated They are not always uniformly distributed 
throughout the exudate but in colonies, so that failure to find tbeiu 
in one or two microscopic fields is not necessarily conclusiv e Sometimes 
it is possible to demonstrate animba; in scrapings from the bowel 
170 
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MICROSCOPIC APPEARANCE OF EXUDATE IN 
AMQSBIC DYSENTERY 


Fresh preparation Shows active Entamteba histolytica Some 
with ingested red blood-corpuscies, acicular Charcot-Leyden 
crystals and disintegrated intestinal epithelium 
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surface when examination has proved negative In those patients 
with secondary amcebiasis, such as liver abscess, the faces may contain 
no evidence of amcebic infection 

In the chronic stage it is often difficult to find cysts For some 
reason, they may appear in largo numbers once, then disappear even 
when conditions appear favourable, it is, therefore, necessary to 



Left macrophage cell3 sad pus cells la era 'late of bacillary dysentery with Ingested ted 
blood-eotpaseles. Right Enlarmba hhiolyiica, active and precyitlc forme in amcebic 
dysentery stool. 

examine specimens on six or more consecutive days before establishing 
a negative diagnosis Under these circumstances it 13 more likely that 
amoab* and cysts will bo found if the patient is freely purged with a 
saline Castor oil and oily medicaments must be avoided, for the drop 
lets so produced render it impossible to examine the stools with any 
degree of accuracy E Keichenow (1926), however, who made daily 
observations on his own excreta for six months, found, by counting the’ 
cysts that they diminished m numbers after a saline purge P Ravaut 
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n ml G Krohimtski (1916) advocated intravenous injection of 1-1 egrn 
of mercuno cyanide winch, they state, increases their numbers 
It is hardly necessary to emphasise that, for successful microscopic 
diagnosis, the faces must be fresh, especially in the acute stages, for 
amccbffl degenerate and dio rapidly outride the body, usually within 
two hours Tlie cysts, on the other hand, being designed by nature 
for externa! life outside the body, remain alive and recognizable in the 
stools for days— even for several weeks — under ordinary conditions 
If a few drops of formalin be added, the cysts in the fieces will rotaiu 
characteristics almost indefinitely 

Where cysts are scanty, repeated examinations increase the chances 
of detection , thus D L Mackmuon recorded that after six examrna 
tions the percentage of positive findings is increased eightfold In 
1,680 fieces examined on ono occasion only the percentage of positive 
findings was 4 8, but after sjx examinations it increased to 84 G 
W M James (1927), working with fresh material, and with permanent 
preparations, lias been led to believe that in trained hands positive 
results can be expected at the first examination in 75 per cent of cases, 
hut at a second tho percentage is increased to 90 Should a third 
examination not disclose a histolytica infection, positive results need 
not bo expected 

At the Hospital for Tropical Diseases, London, the three stool 
examination test is adopted as a routine It has proved to he tho 
most comement and economical method, although an occasional case 
may thereby be overlooked In the authors Benos of 535 proven 
cases of intestinal anitrbiasis (1941) active E histolytica were found 
in tho faces m 222 , E histolytica cysts and procystic forms in 287, 
and E histolytica in Bcrapmgs from rectal nlcers, but not in faces, in 26 
Technique oj microscopical examination — This subject is fully dealt 
with m the Appendix (p 551) It is only necessary to emphasize 
that the stools Bhould bo as fresh as possible, and when they contain 
blood and mucus a portion of this should be selected for microscopical 
examination A warm stage is not necessary if tho stools are freshly 
passed and are kept at body temperature in a warm room As N D 
Fraser (1927) hns pointed out, the amffibie and cysts can be recognized 
primarily under a low power (5 in objective) as * bright stars/ being 
of higher retractility than surrounding cells (Fig 23 ) 

Methods of concentrating amoebic cysts to facihtate their detection 
hat e been elaborated by many J IV Cropper and It W H Row 
(1917) used a saline and ether concentration, but the technique of C 
F Craig is the one recommended (See Appendix p 555 ) 

J G Thomson and A Robertson {192 11 »ho_paid attention to the presence 
of Charcot Leyden crystals in amoebic dysentery stools, found them m 25 per 
cent of proven cases of intestinal amtcbiasis They are most common in 
longstanding infections with E hi slot jUea their number vanes greatly and 
does not appear to bear any relation to the seventy of the disease Crystals 
ore numerous at the site of amoebic ulcers, and it is thought that they may 
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result from c\ tol\ bis of eosinophil cells or mac be an eicretorj product of 
the amoeba 

We may conclude that Charcot Leaden crystals are not necessarily diag 
nos tic of amoebic dysenterj, but mar constitute a useful indication 

The sigmoidoscope as an aid to diagnosis — Lesions of amoebic 
dysentery occur in the rectum and the sigmoid m over 80 per cent of 
tbe cases of this disease and extend down to the internal sphincter 
As seen in the living subject, these lesions are quite distinctive, 
but differ considerably in appearance from the grosser lesions seen in 
pathological specimens After death, the more superficial and dis 



tmctivo details disappear and many of tbe delicate tints which 
characterize the living ulcers are lost Moreover some lesions are so 
small that they can be distinguished only by means of a magnifying 
lens and therefore become unrecognizable post mortem The clinician 
■who undertakes sigmoidoscopy for intestinal amcebiasis must provide 
himself with a microscopic eyepiece with a lens magnifying two or 
more diameters It is not possible to diagnose every case of intestinal 
amcebiasis by means of the sigmoidoscope, because in a certain 
proportion lesions ato confined to the ccecuni and ascending colon, fat 
bevond visible range 

Not only can tbe character of amcebic lesions be recognized by 
sigmoidoscopy, but amcebse may be demonstrated m scrapings taken 
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from lesions by a special spoon {see p 10) The edge must not be bo 
sharp ns to destroy tho lesions and canso hemorrhage, nor yet too 
blunt to remove sufficient tissue for examination Difficulty may be 
experienced m transferring the small amount of material from the 
hollow of the spoon , a porcupine quill forms tho best instrument for 
this purpose The material thus obtained is suspended m saline, 
covered with a slip, and examined without delay Sometimes it is 
difficult to obtain sufficient material m the hollow of the spoon, and 
it 13 then better to scrapo the exudate into tho sigmoidoscope The 
author’s statistics are based upon 585 cases of amoebic dysenterj 
definitely diagnosed in the years 1920-89 Of the*.©, 509 were dug 
nosed by microscopical examination of the fieces , sigmoidoscopic 
examinations were made in 258 and lesions demonstrated m 234 
In 77 E histolytica wa9 found m scrapings , in 24 (9 8 per cent ) 
tho mucosa appeared normal Tho author has also shown tliat cysts 
of E histolytica are usually more numerous, and therefore moro easily 
detected, in tho fieces which are adherent to tho mucosa and removed 
through tho sigmoidoscope 

Acute stage — The distinctive characteristics of amcebic lesions, as 
compared with those of bacillary infection are their superficiality, 
the comparative painlessness with which the examination can be carried 
out, and tho laxity and elasticity of the mucous membrane The 
ulcers are scattered bo that the intervening mucous membrane remains 
normal Indiv idual ulcers are small — only a few millimetres m diameter 
— and never, in the authors experience, resemble the large, under 
mined, oval shaped ulcers so often encountered post mortem In 
addition to ulceiation small luemonhages are frequently seen, 
surrounding tho ulcers or scattered haphazard These are petechiahn 
the submucosa but larger ones are often observed m mche3 between 
the folds of mucous membrane (Plate V, E, facing p 78 ) 

The earliest amcebic lesions in the rectum consist of small yellow 
elevations with a hypeiiemic margin, which mark the site of future 
ulcers In association with these elevations, fully developed amcebic 
ulcer 5 can usually be distinguished In the acute stage, necrosis of the 
mucous membrane may progress to a considerable degree The lesions 
at first isolated and disconnected, may coalesce, producing a ragged 
granulating and bleeding surface which may closely resemble granular 
stages of bacillary dysentery, or ulcerative colitis It should be noted 
that the normal folding of the mucous membrane is exaggerated in 
amccbiasis When scrapings are made from the haemorrhagic surface, 
amtxbx may sometimes be demonstrated Ihi3 surface infection 
resembles the intense condition produced in experimental amcebiasis in 
kittens These lesions usually extend down the rectum to the 
internal sphincter and occasionally to the anal margin 

In America W C Boeck and W D Smith, G S Gant and b A 
Buie hav e devoted attention to amcebic lesions as seen by the sigmoido 
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scope They point out that the amcebic ulcer occupies a position on 
the prominent folds of the bowel wall, or usually involves the valves 
of Houston The margins are undermined bj infiltration of the 
ulcerative process, and the prominence ol the ulcer is further increased 
by the accumulation of inflammatory tissue at the base, so that it 
projects above the ulcer margin and presents itself as a greyish white 
covering, Known as the “ white cap, over the centre of the ulcer. 
This white cap is swabbed away, and the true base of the ulcer is 
revealed, lying below the surface of the overhanging margins 
Although it is possible for a trained proctologist to recognize amcebic 
colitis by the characteristic ulcers, yet certain diagnosis is best 
obtained by demonstrating the amoeba , in order to do so Buie has 
devised a method of removing a small piece of tissue from the over- 
hanging margin of the ulcer wall and examining it directlj under the 
microscope The material collected by biopsy is transferred to a 
glass slide and covered with a feu drops of physiological salme 
solution, but m the author’s experience this method usually produces 
too much bleeding to bt of any practical value 
Subacute stage — Here the bowel presents the same rugged folded 
appearance, but much blood stained mucus is usually present in the 
lumen Amcebic lesions may take the form of the minute yellow 
papules which have already been described, and various stages may 
be observed between them and the typically dev eloped ulcer Very 
often small depressions of the mucous membrane with hiemorrhagtc 
bases can also be distinguished , they may be so minute as to require 
a magnifying ejepiece for their recognition, but it is not usually possible 
to find amcebaj in scrapings from these lesions {See Fig 13, p 77 ) 
Chronic stage — This is the stage m which it is most difficult to make 
a definite diagnosis, and laboratory methods so often fail Sometimes 
the culture method from the bowel scrapings succeeds where a fecal 
microscopic examination does not Usually small superficial pits of 
the mucosa may be present, or definite deep ulcerations may be visible, 
with undermined edges, hsemorrhagic margin*, and yellowish or grey 
coloured bases (Plato V, D, facing p 78 ) 

Solitary rectal amcebic ulcer — On rare occasions a large nicer, 1-2 cm 
m diameter, is seen inside the anal margin, and may give nse to 
considerable pain and bleeding The author hag encountered cases 
which were suspected of being malignant m origin, but which on 
scraping proved to bo due to the B histolytica It is important, there 
fore, that any ulcer of the bowel in a patient coming from an endemic 
zone of the disease, should be examined from this viewpoint (Plato 
V, C, facing p 78 ) 

A ease of indurated ulcer of tbe rectum, which on digital examination 
gave the impression of mahgnancj, occurred in the author’s practice 
E htsiobjttca a ere demonstrated m scrapings from an ulcer 9 cm from the 
anus, and other lesions were subsequently found at a higher level in the 
rectum and Bigmoid Tbe patient had, apparently, been originally infected 
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in France in 1017, and it had taken twenty years for symptoms of rectal 
bleeding to develop This large indurated ulcer granulated up within seven 
days from the commencement of emetine bismuth iodide treatment and 
three weeks later had epithehalized , within a month no traces of the former 
ulcer could be seen A second case— on Indian infection of ten years’ duration 
— vrna subsequently recognized 

Latent amcebic dysentery — Of all bowel diseases intestinal amcebiasis 
is most remarkable for its periods of latency The patient may, after 
an initial attack remain free from all external signs ami symptoms 
of the disease for a period as long as five six, or even seven 
years It is therefore important that Borne distinctive appearances 
of the bowel surf ice should be recognizable Lesions in these latent 
cases often take the form of small yellow papules, or the w hole surface 
of the rectum may be studded with microscopic depressions or pits (a 
pock marked appearance) which represent healed ulcerations but may 
be difficult to detect 

Corner state — Interest especially centres ui lesions which can be 
Been in those who are camera or ‘ cyst passers of the amoebae, that 
is to Bay, persons who although showing no symptoms or signs of 
dvscnttrj vet continue to pass cysts of E histolytica in their faces 
By sigmoidoscopy the howel usually appears normal but sometimes 
granular patches or small seattorc l haemorrhages alone indicate the 
site of minute nmo bic ulcers 

The sigmoidoscope as a guide to treatment.— The lesions in various 
phases of amoebic infection can bo observed to change considerably during 
treatment The author has studied them during the course of treatment 
with emetine bismuth iodide and rjumoxyl Healing is remarkably rapid 
Within twelve days from the commencement of the treatment epitbehahza 
tion has already taken place and in a short time it becomes difficult to 
recognize the site of the former ulcers In a healed bowel active signa of 
amoebic infection are absent though email depressions or pits stud the 
mucosa and remain visible for years 

The blood count as an aid to diagnosis — In acute cases of 
intestinal amcebiasis the average red cell count vanes between four and 
five million per cubic millimetre while the av ernge hemoglobin content 
is between 65 and 75 per cent There is usually a moderate leucocytosis, 
averaging about 10,000 per c mm Cases showing a higher count 
should arouse suspicions of a possible liver abscess The author, 
with H M Willoughby (1928), from an analysis of 165 proven cases 
of intestinal amcebm«is showed that in acute cases with diarrhoeic or 
dysenteric symptoms an av erage leucocyfo’is of 11 000 with a relaiiv e 
refmcbion tft Vue ptftymOTiforarw&wct ’rtraeoeyVei! Vo pet ton* *wars 
present In chrome cases however there is no leucocytosis, hut a 
relative decrease of the polymorphonuclears to 57 per cent and a slight 
increase of the lymphoevtes to 84 per cent As a working role, the 
leucocyte count 13 higher m intestinal amcebiasis than in bacillary 
dysentery 
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Complement-fixation and other serological tests — C F 
Craig, in his most recent publications stresses the value of this test 
m diagnosis, though at present, on account of difficulties in preparation 
of the antigen it is of academic \a!ue onlj The technique employed 
is practical!} the same as that used for the Wassermann reaction (the 
standard method for the complement donation test for syphilis) 
Craig has now published the results obtained m 1 000 cases, in which 
the findings were checked by an examination of the feces for E 
histolytica , 17 5 per cent gave a positiv e result and 82 5 per cent a 
negative one Of the 175 persons giving a positive reaction, E 
histolytica was found in the feces of 157, or 89 7 per cent On the 
other hand E histolytica was found m the feces of 1 4 per cent of the 
825 who gave a negative complement fixation test It is claimed that 
the test possesses a degree of specificity and becomes negative after 
treatment T B Alagath and H E Meleney (1940) compared the 
results of tests from two independent laboratories a positive result was 
returned m 82 per cent , and reports failed to agree in 16 7 per cent 
It is evident that considerable improvement m the preparation of 
antigen is necessary before this test can be robed upon 

In studying precipitins m cats infected with E histolytica E H 
Wagener in 1924 prepared test antigens by placing scrapings of ulcerated 
boweb from infected cats in Cocas s extracting fluid for several days, 
and subsequently filtering The test was performed with twenty five 
infected and five normal cat* Fairly satisfactory precipitin test® 
were obtained 

Intradermal tests — \s aids to diagnosis attempts have been made 
to elaborate an intradermal test, such as that of L Scalas (1923) 
The test material was prepared by mixing 80 grammes of mucus and 
fragments of the intestinal mucosa obtained from an acute case of 
amoebic dysentery with 80 c c of physiological saline solution 
incubatmg for a week at 87° C with daily shakings and filterings 
and finally decolorizing with animal charcoal In positive reactions 
the injection of 0 25 cc intradennally was followed in an hour by 
swelling and redness accompanied by itching and a sen=e of heat 
These signs disappeared m one to three days As the results were 
somewhat indefinite, it is essential that the«e experiments should be 
repeated, using a test material containing a higher concentration ol 
amcebic substance, possibly from cultures 

X-ray appearances as an aid to diagnosis — The author has 
found X ray examination of the large intestine by the banum enema 
method to be distinctly disappointing a3 an aid m the diagnosis of 
amcebic ulceration of the bowel especially where extensive ulceration 
of the rectum can he seen bv sigmoidoscopy, and where clinically, 
the cieenm is involi ed Occasionally, filling defects hav e been observed 
in this viseus, but similar appearances are «een in forms of dysentery 
and colitis unconnected with E histolytica 
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J J Vathrmo stressed fliu fillui 0 defects m the ueuim mid other 
minor appearance s ob rotd m the outline of the large mte3tino II H 
Wober has drawn attention to the abnormally small mid often irregular 
circuni observe! m oil cases of definitely di ignosed chrome mncebic 



dysentery and also the marked incompetence of the lleo ca?cal valve, 
which permits unobstructed flow of the opaque material from the 
Cfficum into the terminal ileum K Ikeda has described the same 
deformity, together with changes in the valve in cases resulting from 
the Chicago epidemic of 3 938 In acute cases of amcebic dysentery 
J C Bell (1936) has confirmed these findings and describes a peculiar 
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and striking cone like ' deformity of the ileo caecal \ alve, as well as 
a deformity of the low er end of the ccecum 
G Mather Cor diner* reports on radiographs of more than 150 cases 
of proven amcehiasis by the opaque enema In only two has he 
observed deformity of the caseum with incompetence of the ileo 
csecal valve comparable to that described by J C Bell In one case 
this deformity was pro\ ed to be inconstant In non amoebic cases 
six were similar In his opinion it is possible to assume the existence 
of colitis, but not the specific nature of the lesion 

Differential diagnosis of intestinal amcehiasis from diverticulitis 
ulcerative colitis, bacillary dysentery, mucous colitis, mtestinal 
bilharziasis, polyposis, and other forms of mtestinal disease is fully 
dealt with m the sections which treat of these conditions (Fig 24 ) 

* Pnrale communication 
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CHAPTER XIII 


AMCEBIASIS (continue (t) : THE TREATMENT OF 
AMCEBIC DYSENTERY 

Tins treatment of intestinal amaibiasis is a problem to which much 
attention lias been paid, and dov elopments in this direction have been 
extensivo It may justly bo claimed that, at the present day, medical 
science has more complete control of E histolytica and its effects than 
of any other human parasitic infection 
Tho treatment of intestinal amctbiasis is directed towards extirpation 
of the parasite, and, at tho same time, the clinical cure of its host by 
restoration of damaged tissues 

If it is permissible to crystallize tho results of experience in an 
epigrammatic statement, it may bo said that tho more acute tho 
attach of amccbiasis and the more striking the symptoms, tho more 
dramatic tho cure and the more permanent the results 

Ipecacuanha — Ipecacuanha is the powdered root of a rubiaccous 
plant Cephallts ptjthotria (or Untgoya tptcacvanhit) In acute intestinal 
amccbiasis the older generation of physicians obtained really remarkable 
cures by its use E Parhes appears to have been the first — aa early os 
184(5 — to exhibit the full doses of 30-60 grains In 1880 Norman Chcvere 
and N C Maclean advocated it as prevents e treatment in liver abscess, 
but their observations acre largely forgotten in subsequent decades 
The ipecacuanha root contains at least four alkaloids, of winch the 
most important are emetine, ccphaehn, psychotrin, and methyl 
psycliotnn The two toxic substances are emetine and cpphafelm, 
which may cause gastro intestinal symptoms, nausea, vomiting, and 
diarrhoea, but which are specific for E histolytica 

Emetine. History — Emetine was isolated from ipecacuanha by Pelletier 
as early as 1817, and attempts were made to treat dj sentcry by its aid, but it 
was discarded on account of its emetio properties 
In 1911 its lethal action was first established by E B Vcdder, and its 
power of destroying sma-bie with startling rapidity was pointed out by 
bur L Rogers Although bis observations were doubted at the time, they 
have since been abundantly confirmed bj G A Kofoid and E H Wagener, 
working with cultures of amoeba?, and, more recently, in a dilution of one in 
a million, by C Dobell and by J H SUohn The last observer found 
that the drug acts best in an alkaline medium 
Various derivations of emetine, such as dimethyl emetine, n methyl 
emetine, and iso emetine (Pyman) also have an action upon E histolytica 
Clinical evidence points to the fact that amah® acquire a tolerance of 
180 
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emetine after being subjected to its action Thus A Halawam (1930) 
has demonstrated an increased resistance by amceb* in culture 
Dosage — Emetine remains the sheet anchor in acute cases of 
intestinal amcebiasi3 It is considered that the optimum dose is 8-12 
grams for an adolt and it is generally conceded that a continuous 
dosage of over 15 grams may be followed by toxic manifestations 
Emetine in tablet form by the mouth has proved useless as it pro 
yokes emesis 

Method of administration — There has been much discussion on 
the method of injecting emetine It is apt to cause eczematous patches 
if given subcutaneously, and when injections are repeated in too limited 
an area and in those 'who have an idiosyncrasy abscess formation or 
even extensive ulceration of the skin may appear at the site of the 
injection Deep subcutaneous injections i.e into the subcutaneous 
tissue are much better tolerated and much les> painful When 
emetine is injected into the muscular tissues eiery care must be taken 
to chromate any source of focal sepsis first or a fixation abscess roa\ 
occur at the site of the injection The author had an alarming 
experience of this, when in one of his recent cases a large gluteal 
staphylococcal abscess formed at the site of injection a metastasis from 
a septic prostatic abscess 

Intravenous injection does not find many advocates at the present 
time The drug is much too towc and is especially likely to act upon 
the heart 

It is generally agreed that emetine is the most useful drug in the 
early stages of hepatic amoebiasis , in this condition subcutaneous 
and intramuscular injections are followed by the best results 

Owing to its possible toxic action this drug should not be exhibited 
while the patient is leading an active life It is a depressant both 
physically and mentally, so that if a patient cannot be kept m bed 
at least he should not be permitted to undertake active physical 
exercise 

The action of emetine on E histolytica in the stools is lery rapid 

In 1932 the author* on aigmoidoecopic examination of a case of amccbic 
dysentery found numerous active ulcers containing amceb® Tour days 
later after the exhibition of 3 grains of emetine the bowel was re examined 
and it was found that the ulcers had already commenced to heal and the 
amoebso had disappeared. 

The action of emetme has been studied by V> M James (1913) He 
discoi ered that changes in the cytoplasm of the amceb® in the fieces 
occur after an initial dose of one-sixth of a gram of emetine after 
4 grams the nucleus becomes disintegrated 

L Kogers considered that for a full grown man oter 12 stone (76 2 
kilo) a do«e of 1 J— 2 grams should be given daily for the first three 
days and subsequently one grain daily should be continued To 
children of eight years of age half a grim should be administered 
and to Btill younger ones one sixth (According to A C Heed the 
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total amount of emetjno in one coarse Bhould not exceed 0 01 gramme 
per kilo body weight ) 

In addition to emetine injections Rogers originally advocated the admims 
tration of J to 1 gram doses of emetine by the mouth presumably given in 
keratin coated capsules, or the combination of emetine injections with 
powdered ipecacuanha 20-30 grams The object of this mass attack is to 
destroy E hutdyUca while still in tho active and vulnerable stage. 

Emetine by enema — Attempts have been made by the author to introduce 
emctrno directly into the bowel This causes a considerable amount of pain 
and w by no means successful Even when gnen in a dilution of 1 1 000 
(4 grauu in 10 ounces of normal saline) violent spasms were produced and 
parasitic relapse with blood and mucus in the stools ensued 
Results — Experience has shown that, though the immediate 
therapeutic effects of emetine are most Btnkmg, this drug alone does 
not succeed in eradicating the infection in toio It is officacious solely 
in the acuto stage of the disease with active entamoeba;, but has no 
effect whatever in the chronic form when cysts are present 
In eighty seven cases investigated by the author in London, 1920-2, 
more than half (forty eight) had sustained a relapse These patients 
contracted their infection during war service and gave a subsequent 
history of relapses over a period of four to six years All had received 
prolonged treatment with emetine injections two having been given as 
much as 70 grams consecutively, and one os much as 120 grains, the 
average in most cases being 8-16 gram3 
The toxic effects of emetine are important They consist of asthenia, 
weakness, cardiac irregularity , fall m blood pressure, mental depression, 
desquamation of tho skin, brittleness of the nails myoaiti3, neuritis, and 
diarrhoea This diarrhoea is of special note m that it is not generally 
recognized and may lead to continued emetine therapy in the belief that 
it is due to the disease Nearly ©airy patient undergoing emetine 
therapy complains of mental depression, weakness, and loss of sense 
of taste for food and tobacco , a fall of blood pressure of 10 mm or 
more of mercury can usually be registered In extreme cases paresis of 
the legs, with toe or foot drop loss of knee jerks and some degree of 
paresthesia lia\ e been encountered 
Occasionally emetine may attack one particular group of muscles 
producing a condition resembling early progressive muscular atrophy 
This is probably a true myositis, since the atrophy is preceded by 
myotatic irritability and muscular pains 
In June 1920 the author was consulted by a doctor who was veiy sensitive 
to emetine He had suffered for four years from recurrent attacks of amoebic 
dysentery for winch Vie tooh emrtvwe mjeetaon* , on each occasion be noted 
that the muscles of tho left shoulder girdle became affected after 12 grams had 
been injected Finally, be took a course of 27 grams of emetine bismuth 
iodide which caused vomiting and diarrhcea A condition resembling early 
progressive muscular atrophy was then noted affecting the trapezius the 
supra and infra spm&tus and to a lesser degree tho deltoid Finally after 
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three months’ treatment with massage and electricity, muscular function was 
once more full} restored 

W A Young and G R Tudhope (1926), from their experimental 
work, consider that the action of emetine is concentrated upon the 
muscle fibres rather than upon nerve endings 
The effect of emetine upon the cardiac muscle is a subject which 
has attracted the attention of pharmacologists, and to which too little 
attention has been paid by the practitioner m the tropics R N Chopra 
and B Sen found that the systolic blood pressure falls to 90 and 100 
mm after emetine therapy, and tachycardia of sinus origin — even 
auricular fibrillation — results Lethal and sub lethal doses cause 

severe injury to the myocardium m rabbits, but some time elapses 
before the morphological changes become apparent , when given m 
large doses the heart beats aro slowed, weakened and fade away 
Auncular fibrillation may precede heart failure while with increasing 
doses respiratory paralysis may be produced 
When giving emetine m pregnancy and after parturition it should 
be remembered that it has an effect upon the uterus, as has been 
demonstrated by D Epstein in cats 
In mmor degrees of emetine intoxication the patient complains of 
weakness of the calf muscles often associated with numbness and 
paresthesia of the soles \ ery commonly after a course of emetine 
bismuth iodide stiffness persists in the legs for a considerable period 
The author has notes of four cases of emetine intoxication in which the 
effects were so severe as to give rise to some anxiety The first case had 
received a total of 59 grains of emetine by injection w hich had been given 
him consecutively for amoebic dysentery contracted in Nigeria He had 
advanced neuntis of both legs and hyperesthesia of the calf and thigh muscles 
Recovery was eventual]} established after three months treatment In the 
other cases extreme -weakness of the muscles was the cardinal feature with 
loss of reflexes In one man of fifty three who had received 16 grams of 
emetine bismuth iodide both arms and legs were affected In 1929 the 
author saw a man of forty four who had paresis of both legs with loss of 
deep reflexes atrophic skin and brittleness of nails follow ing upon emetine 
injections which had been given continuously over a period of two months 

Although emetine is the most efficacious drug m the acute stage, yet 
the author contends that only rarely does it entirely eliminate the 
infection, bo that an after course of emetine bismuth iodide is necessarj 
The widely practised procedure of periodic injection of emetine is 
m the author s experience, to be deprecated, as it merely tends to 
render E histolytica emetine resistant The*e cluneal obsenations 
receive Bupport from the laboratory experiments of H Bonnm and R 
Aretas (1939) who, by exposing E histolytica in cultures to increasing 
concentrations of emetine, found it was possible to produce strains 
resistant to this drug 

Emetine bismuthous iodide {Emetines el bismuthi lodidum, B P , 1982) 
(TBI) — The combined iodide of emetme and bismuth is prepared 
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by precipitation from a solution of emetino hydrochlondo by the 
addition of a solution of potassium bismuth iodide It cou tarns not 
less tlnn 25 per cent and not morn than 28 per cuit of emetun 
(C„H i0 O t Nj) and not more than 18 per cent of bismuth 
This drug was introduced for the treatment of chronic intestinal 
itmoabiasis by A 0 Dumez m 1915, and its effects were first tested 
on man by II H Dale, and by G C Low and C Dobell m the following 
year * It soon became apparent that it was more efficacious in eradi 
eating cysts ami m curing chronic cases than was emetine Since that 
time a great deal of work has boin earned out with this drag 
Emetine bismuth iodide is a brick red pow der W'hich is usually 
dispensed in hard gelatinous capsules known as bhpules ' (Martmdalo), 
each contaimng one, two or three grains of the drug If tho full dose 
of 8 grams is to be gi\ en, it is better from the point of view of the patient 
to administer it in ono capsule The drug is also dispensed as a hard 
tablet or mixed with excipients such ns vaseline, stearin, soap, or re«w 
It is sometimes put up in pills coated with keratin but experience lias 
frequently shown that they are apt to bo passed unab-orbed m the 
stools Probably salol coated pills are more readily absorbed (D G 
Lilho and S Shepheard) 

In treating patients with EB I, it is necessary, to gue the drug 
lull effect, that the patient should be confined strictly to bed In 
subacute and acute cases this is usually not difficult, but patients who 
are chronic carriers without definite symptoms may object Unless rest 
is enforced, however \omitmg will almost certainly occur, and there 
may be diarrlicea, which almost invariably follows E B I , and the 
danger of heart trouble 

I he rationale in E B I lies in the fact that emetino is liberated on 
the surface of the bowel The bismuth Balt is converted into the 
sulphide after passing the pylorus The reaction is slow taking place 
ns the compound is spread o\er the surface of tho intestines 
Intensive L B I treatment may be trying to the patient, for it is 
an irritating drug When first introduced it was considered necee«aiy 
to keep the patient strictly to bed for three w eek3 on a milk dietary, 
but tins did not appear satisfactory as it resulted in considerable loss 
of weight (5-10 lb ) and a fall of blood pressure, an average of 20 mm 
(systolic) Subsequent experience has shown that it is not necessary 
to diet the patient so strictly (See the diet sheet, p 189 ) 

The best method is to give a preliminary aperient consisting of 
oltum rieim, half ounce and tinctura opu 15 minims and to commence 
treatment with small doses such as 1 gram, working up to the 
maximum of 3 grains given last tiling at night Formerly it was con 
sidered that 80-3G grams of E B I given consecutively w ere necessary 
to eradicate infection, but it now appears that much smaller do«es 

• It appear* tint a case o! dysentery was treated by Tull W alsh in India with the 
double iodide of emetine and mercury as long ago as 1891, with preparations which we» 
advocated by W arden 
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(pij , 19 or 20 grains) are just as efficacious Results are equally 
satisfactory when individual doses do not exceed 2 grains 
In order to avoid nausea or vomiting E B I should be given on an 
empty stomach and last thing at night, when the patient is m bed and 
resting No solid food should be administered for three hours before 
the drug It may then be taken with a small quantity of tea or water , 
a sedative, find opn, 10 m , chloretone 10 gr , or luminal, 1 gr , should 
be administered half an hour previously The pillows should be 
removed, and the patient should he laid flat on his bach and warned 
to remain perfectly quiet Any saliva which has accumulated m the 
mouth should be expectorated "Vomiting may occur immediately 
after the capsule has been administered, the contents being returned 
as red powder u Therapeutic vomiting " may occur two to four hours 
subsequently, and this is due to release of emetine in the small intestine 
If vomiting should become excessive, a turpentine stupe or mustard 
leaf should be applied to the epigastrium Bradycardia associated with 
nausea and low blood pressure may be taken as an indication of in 
tolerance to further E B I 

Successful E B I treatment is followed by a diarrhoea in which the 
stools assume a dark brown or blackish coloration 

AH authorities who have written on this subject are agreed that 
although remarkable recoveries take place by the proper use of E B I 
yet in a large Benes of cases a certam proportion prove refractory 
and there appears to be no object in persisting with this drug when 
once relapses have become established 
In ft senes of 134 cases the author has recorded ten relapses within a penod 
of bis weeks from the commencement of treatment with a return of 
symptoms and the demonstration of amceb® in the stools Three patients 
relapsed after as many as nine separate courses of E B I in which 30 grama 
or more had been given and there are reasons for believing that a strain of 
emetine resistant arncebie had been produced 

E B I is not so effective in routine treatment lor hepatic amcebiasis, 
nor can it always be relied upon to prevent the subsequent occurrence 
of an amoebic abscess , the author, m his senes of 134 cases Ins seen 
re-admission of three cases with hepatic abscess (2 2 per cent ) 
Treatment with E B I is a great advance upon the original emetine 
method and some experiences can be quoted of v\ hich the following is 
an example — 

A Naval ex seaman (1024) had contracted amoebic dysentery twelve years 
previously and though lU, had served throughout the 1914 18 war He was 
then weak and emaciated and was passing blood and mucus stools swarm mg 
with amoebae On a 36 gram course of E B I he put on 8 lb m weight, and he 
subsequently improved so much m health that he was no longer recognizable 
as the same man 

E B I in therapeutic doses has no effect upon any other species of amcebs 
which parasitizes man, except Iodamceba lutschh t (see p 534), nor has it any 
action upon other intestinal protozoa It is more toxic to monkeys than it 
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is to man but it apparently eradicates a hutolyttca infection in these animals 
C Dobell and A Bishop (1921) treated five tame monkeys with E B 1 by 
the month in order to study this effect These monkeys were ongitioDy 
infected with E histolytica, E toll, Endohmax nana, Evtcromortas, and 
GmrJia It was necessary to administer 60 mgm of £ B I daily for a week 
to a macaque a eighrng 5 kilos in order to eradicate the infection , but this 
dose a as toxic to four out of five animals 

Emetine does not, as a rule, cure acuto amcebto dysentery in the cat, and 
it is pointed out that if this animal had been originally used to test the curative 
action of the ipecacuanha alkaloids, the therapeutic action of emetine in 
human amccbiasis would never have been discovered 

The modification of E B I — emetine penodule (E P I ) (O„H 10 Y 1 O < I,) 
— vra3 introduced by Marhndalc in 1923 and appears to be much less 
irritating than L B I It is given in the same manner in capsules, 
each containing 2 grains, the maximum doso being 6 grams daily, 
combined with tablets of ox bile, 5 grams, three times a day It has 
been claimed that vomiting and other phenomena frequently associated 
with E B I do not result with this compound. 

The penodide of emetine contains 38 7 per cent emetine and 61 3 per 
cent iodine Insoluble in water, it is readily soluble m alcohol 
chloroform, ether, and other solvents By analogy with other alka 
loidal penodides, the alkaloid would split off from the other iodide 
atoms and leave the emetine molecule free 

Personal experience has shown that E P I is not so easily tolerated 
as was at first thought, nor does it eradicate the amcebic infection as 
efficaciously as does E B I , but to women, who are very sensitive to 
the latter drug, it may be given at night, m dose3 of 2 grams, when E B I 
is not well tolerated 

Another compound, aurcnietme (Wdlmore and Martindale), a com 
pound of anratnine — an aniline dye — and emetine, was introduced 
in 1926 It is a dark maroon powder, insoluble m water, and is a 
combination of tho hydnodido and penodides of emetine and aunmine 
— emetino 28 per cent , auramine 16 per cent , and iodine 56 per cent 
It was chimed that it did not give nse to nausea or vomiting, and 
could be tolerated in doses of 1 gram in gelatine capsules, four times 
daily This, also, has not been found better than CBI 

Gavano (Bayer) a derivative of ipecacuanha— probably ccpbaelin in 
combination with an organic acid — has been tried on account of its non 
emetic properties K Akashi (193o) found that it cured ten cases of amcebic 
dysensery P N Chopra and B Sen tested this drug by the mouth in eighteen 
cases and find that it is less toxic than the emetine compounds, but the author 
in a limited trial found that it had no effect on tho cysts of E histolytica It 
is administered in tablet form, the dose being one tablet three times daily for 
six consecutive daya 

Oulnoxyl. C7nmo/o» (BJP), Yatren, Dysenluhn (Germany), 
Anayodin (USA) — In 1921, P Muldens and Y, Menk introduced 
this substance for the treatment of chronic amcebic dysentery 
Qmnoxyl (C,H,O t 8NI) consists of oxyquinokno sulphomc acid in 
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combination with iodine {7 iodine-8 oxyqumohne-5 snlphomc acid) It 
contains 28 per cent of iodine with sodium bicarbonate, and is a yellow 
powder exhibited in the form both of pills and of retention enemata 
At first its use in dysentery was a pure experiment, but it now appears 
that it exerts a specific action upon the E histolytica, as shown in culture 
tests V Nossma (1984) finds that the effective range is between 
jjH 5 6 and 7 8 in a concentration o! 1 5,000 P Muhlens and 
W ilenk (1921) noted that this preparation possesses high bactericidal 
properties without destroying the tissues, and that at the same time it 
acts as a cell stimulant The first attempts were made with tw o specially 
resistant amcebio cases which, after months of emetine treatment, had 
undergone appendicostomy and cacostomy In both instances an 
almost immediate clinical improvement took place 

It is probable that a satisfactory and permanent result cannot be 
obtained when this drug is administered by the mouth Qumoxyl 
pills contain 4 grains (0 25 grm ), and it is recommended that as many 
as six should bo given in a day In the author’s experience this causes 
a considerable diarrhcea, is usually badly tolerated, and moreover fails 
to exterminate amcebic cysts If it is necessary to gne it by the 
mouth, Muhlens has worked out the following scheme — 

On the first day, three pills of 4 grains each (0 25 grammes) are given , from 
the second to the fifth day, two pills three times a day if tolerated , and on 
the sixth and seventh day, three pills three times a day The pills are best 
taken directly after a meal As an after cure lasting over three weeks, six 
pills should be taken daily on every fifth sixth and seventh day 

Children as a rule tolerate qumoxyl and are given it in pills of 1 to 2 grains 
(A O Biggam, A. Halawani, and A. Ragab, 1931 ) 

boon alter its introduction it became apparent that qumoxyl is 
morn efficacious when injected into the rectum It is absorbed from 
the bowel, and the solution must bo retained as long as possible It is 
subsequently excreted in the urine, where it can be demonstrated by 
the oxyqumoline test (green colour with perchlonde of iron) 

The bowel should first be washed clear ol mucus by an enema 
consisting of 1 pint of 2 per cent sodium bicarbonate which is best 
given at 8 am One hour later 200 c c (8 oz ) of a 2 5 per cent 
solution of qumoxyl m warm water is introduced through a stout rectal 
tube with a terminal opening, the patient being placed upon his left 
side with a pillow or sandbag under the buttocks The solution 
is slowly run in through a funnel, and the patient is encouraged to retain 
it as long as possible After lying on his left side for five minutes, he 
lies on his back for the same length of time, and finally turns to the right 
side, in order to assist the solution to distribute itself as evenly through- 
out the large intestine as i3 possible Usually, be can retain the 
solution from eight to ten hours, sometimes e\ en longer Qumoxyl 
is excreted per rectum as a greenish liquid containing mucus and dSbris 
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dimed from the bowel Ten such treatments are necessary on as many 
successive days 

It m necessary to emphasize that quinoxyl should bo given 08 a 
retention enema and not as a cleaning enenm There is proof that 
quinoxyl introduced into the rectum puwhte? through the Jsrge 
intestino 

Tina was found in a patient who died suddenly from coronary thrombosis in 
February 1920 Ho had taken altogether 27 grams of E B I without any 
untoward symptoms being provoked and at the Bame time ten quinoxyl 
retention encniata At autopsy quinoxyl was found coating the mucosa of 
the largo intestine 

Though well tolerated quinoxyl is apt to prov oke di irrhcca, but this 
can Le controlled 1 y strict diet and rest m bed That it exerts a direct 
(fleet upon the ulcers is proved by repeated eigmoidoscopic examine 
tions which show rapid henlmg The action upon C histolytica is 
din ct H 1 ogel (1927) found that n dilution of 1 100 lulled all imceba? 
in cultures in three hours 1 1 000 prevented multiplication m twehi 
hours ho toxic action has been ascribe d to the drug though rarely a 
rosy rnsli results 

As a result of investigations on the effects of quinoxyl given ennui 
tancously by the mouth and by the rectum over a period of ten days 
in fourteen cases the author (1925) with R M Moms concluded that 
the effects of this treatment were not always permanent relapses being 
apt to occur but that effects were specially good in those cases which 
had l eeome re istant to emc tine and emetine bismuthous iodide As a 
result of this e\] enence it was resolved to try out the combined 
effect of enutmo bismuth iodide reinforce l by quinoxyl retention 
eneinata a melbo 1 which is now formed combined treatment 

Combined treatment — Combined treatment consists of mjectmg 
qumoxyl mto the bowel (reUntnn encmatn) and at the samC^tnne 
exhibiting F B I at night so as to attack the miabic infection simul 
taneouslv From observations bv sigmoid is copy it lias been found 
that extensive mncebic ulceration is present in the sigmoid colon and in 
tin lower part of the rectum where it is improbable that FBI can 
exert full action but that quinoxyl is specially t ffectne for lesions in 
I he lower bowel 

Experience has shown that it is unnecessary to give more than a 
total of 14-20 grains of E B I that is to say not more than 2 grains 
as an individual dose the total treatment lasting te n days It is most 
important to observe the preliminary precautions already' described 
In order to \ revent emesis and nausea 1 or II grains of luminal should 
be given hall an hour before the E li 1 ocetstonally two tablets ol 
allonal 10 immins firtd ojm (ne{ enthe) or 10 grains of chloretone are 
effechvo sul stitntes 

The following scheme lias been drawn up of the combined treatment 
together with the diet recommended 
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Scheme of Dietary avd Combined Treatment for 
Intestinal Amcebiasis 
On waking Potassium chlorate mouth wash 
7am Tea and 2 oz milk 

7 30 a m One egg, buttered toast, cap of tea and 2 oz milk 
Sam Sodium bicarbonate enema (2 per cent ) 

8 30 a m Qumoxyl (2| per cent ) by rectum (7 oz ) 

9am 8 oz milk 

10 30 a m Juice of an orange, glucose £ oz 

12 noon Liver soup, chicken or fish (boiled or fried), -white sauce, toast 
and butter, custard or milk jelly baked apple 
4pm Boiled egg, toast, butter, juice of one orange and J oz glucose, 

ot grapea or npc banana sponge fingers 
6pm Qumoxyl retention enema voided 

6pm Milk 8 oz , bath 

9 30 pro Sedative (luminal gr 1-gr 1|, cbloretonc gr 10 or nepenthe 

mm 10) 

10 pm EBlgr2 

10 30 p m Sleep 

At the termination of the treatment the patient should be permitted 
two days’ respite in order to recov er from the strain of activ e treatment 
and to regam his “ sea legs, ' for nearly always a sense of weakness or 
stiffness result a 

Should a relapse of amcebic dysentery occur after this thorough 
treatment tho course may be repeated, and the strength of the qumoxyl 
eneina increased to 5 per cent 

The result of the combined treatment has been found most sitis 
factory. Subsequent relapses have been cured bv further treatment on 
the game lines (See Table, p 190) 

It might at first sight appear difficult to assess the ultimate value 
of the treatment described, on the grounds that the wide area from 
winch the cases were drawn renders satisfactory follow up impossible 
Tins, however, has been satisfactorily carried out and many havo 
been periodically reexamined over a ptnod extending from ten to 
fifteen years 

In the author’s opinion this is the most efficacious form of treatment 
for intestinal amcebiasis yet devised At the same time it would be 
going too far to say that it neier fails The main point is that the 
treatment must be conscientiously earned out with strict observance 
of detail 

Tor instance an official from Nyasaland contracted infection in March, 
1933, when active forms of E hislolytica were present in a blood and mucus 
stool He was subjected to a prolonged course of emetine injections and 
tablets of stovarso) taken by the mouth but became so ill that he was sent 
home to England In September, 1933, he suffered from an acute amoebic 
hepatitis, with dysenteric stools still containing E kuslolyhca, whereupon he 
received an intensive course consisting of injections of emetine, retention 
eneraeta of qumoxyl, and bismuth by mouth, after which he was apparently 
cured However, when he camo up in November for re examination, F 
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hutdytica cysts were discovered In large numbers in the fwces Again he 
went through an intensive course of treatment lasting nearly one month, but 
in placo of emetine injections he was given Jargo doses of auremetine by 
mouth, combined with retention enem&ta of quinoxyl In January, 1934, as 
the stools were still positive, several new preparations were tried In May, 
1934, as ho was suffering from diarrhoea with constantly positive stools, he 
came to London for treatment and received the combined emetine bismuth 
iodide {19 grams) and quinoxvl retention eneinata in double strength after 
which he felt well and remained cyst free till the end of June In July, they 
were ogam present in large numbers but circumstances necessitated his 
return to Nynsaland with instructions to take monthly courses of a quinoxyl 
derivative 

Two years afterwards, in July, 1930, he returned on leave and his 6tools 
were examined constantly over a period of three weeks, with a negative 
result Ho is now apparently cured 

F W 0 Connor, T T Mackie and others havo now published » number of 
cases in which they claim permanent cures of intestinal amoebiasis by the 
exhibition of Anayodm O Connor (1931) describes this drug as being 
practically the same as quinoxyl It is exhibited m the form of a pdl of 
4 grains, each pill containing 8 to 10 grama of sodium bicarbonate to increase 
the solubility, and 12 pills are given daily (i e , four after each meal) for eight 
(Uys According to 0 Connor no other form of treatment is necessary 
E Tonnard Neumann and F Valera (1931) have compared the actions of 
anayodin and quinoxy 1 and have been unable to distinguish any differences 
in therapeutic action between the two 

Author's summary of vl/imate results of treatment of 635 cases of amabie 
dysentery (1941) 

I Anti atncebic treatment of 276 primary (previously untreated) cases 

EBI, E P I, quinoxyl and quinoxyl retention 
cnemata 57 

Combined treatment 

EBI 4- qumoxyl retention enemata 219 

Relapse rale, 1 4 per cent Treatment repeated, all finally cured 

II Treatment of 259 previously emetine Injected cases in addition to 

inadequate amounts of E B I E P I qumoxyl etovarsol or car 
barsone 

EBI E P I, 30-40 gre 100 

Oral qumoxyl + retention enemata 17 

Combined treatment 142 

Relapse rate 7 7 per cent 

It is therefore contended that previous intensive emetine treatment renders 
the disease more difficult to eradicate 

Vioform (lodocblorhydroxyquuiohne) has been suggested as a substitute 
for iodoform and contains 37 5 per cent of iodine a greater proportion than 
is present in yatren H H Anderson N A David and D A Koch (1931) 
found it was an effective amcebicide in monkeys infected with E htsUAytica 
Vioform is given by the mouth in gelatine capsules— each containing 0 25 
gramme (4 grains) of the powder — three times daily for ten days II H 
Anderson and A C Reed have reported upon sixty cases of amoebiasis treated 
orally with vioform, and three of these showed evidences of gastro intestinal 
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irritation According to these observers the drag is more satisfactory than 
quinoxyl 

Rlvatlol, a derivative of acndine (2 sethoxy — 6 9 diamino acndme 
lactate) was first recommended by 0 Urchs and F 51 Peter It is given 
as an enema in I 2 000 eolation 500-800 cm being injected at body 
temperature with the patient lying on his left side and afterwards adopting 
the knee elbow position Its action is said to he increased by the exhibition 
of sodium sulphate by the mouth The enema is retained as long as possible 
— for at least fifteen minutes — and it is said that a course of ten or more treat 
menta are necessary Tina subject is dealt with by T Ronnefeldt (1931) and 
A G Biggam and Sf A Arafa (1930) \ anous opinions have been expressed 
as to the value of nvanol treatment Biggam and Arafa and other observers 
in Cairo believe that it is an excellent method for Boothing the bowel and that 
it acts as an anti spasmodic but there is no proof that it is effective in healing 
amoebic ulceration Rivanol is also dispensed as Rivanolettes — tablets 
by the mouth in doses from 30 to 50 milligrammes dailj Children receive a 
tenth of this dose 

Kurchi bark and its derivatives —The alkaloid of kurchi bark 
[Holarrhena anh-i jsenlenca) a small deciduous plant from the Himalayas 
conessine has been found to exert some action upon the E histolytica in 
vitro Kurchtne hydrochloride (Whiffen A Co } is the crystallized alkaloid 
from the bark and has the formula C, 4 H 4ft N , It is given by the hypo 
dermic route in doses of half to one grain and may also bo given by mouth 
in the same quantities It is said to be far leas irritating and toxic than 
emetine but it is questionable whether its effects are permanent kurehwetum 
burnt thous iodide was introduced by H VT Acton and R V Chopra (1933) 
The dnig is given by mouth in 10 grain doses without any deleterious effects 
apparently the same precautions are neceasar) as have already been described 
m the case of E B I It is said to be specially valuable in chronic intestinal 
amosbiasis as welL as in cases of amoebic hepat tis The adoption of this 
drug is advocated on account of both the siraplicit) in its administration 
and the cheapness of its production Unfortunately the author has not seen 
permanent cures in cases of amcebiasis treated hv this method in India 
who have returned to England 

Stovarsol, acetarsol, or spirocid (acetjl oxy ammo phenyl 
arsomc acid) was synthesized by Foumeau and introduced by E 
Marchoux (1922) lor the treatment of amcebiasis in France It contains 
27 2 per cent of organic arsenic Although it has definite value as an 
intestinal tonic and m the after core of amcebic dysentery, it cannot 
be said that the French claims to its value a3 a reliable amcebicide 
have been fully substantiated On account of its simplicity stovarsol 
has been extensively nsed in treating mild cases of amcebiasis and 
earners and according to E F Craig in Ins practice 60 per cent of 
infections were eliminated after one course of treatment He has 
however bad to abandon its use on account of its toxic propensities 

It has been customary to exhibit tins drug in doses of 4 gram tablets 
(0 2 > gramme) twice daily for ten days as an after treatment and m 
earners who for various reasons cannot undertake vigorous courses of 
treatment It is necessary to emphasize that there may exist a definite 
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idiosyncrasy to stovarsol Its action on tho Entamoeba is due to the 
arsenic it contains and cases of areemcal poisoning, sometimes even 
fatal have followed On no account should patients be allowed to 
taho tho drug without strict instructions regarding its possible toxic 
effects Optic a trophy is posable from gross overdosage 

One of the most common forms of sto\ar»ol poisoning consists of an 
urticam like rash on the face neck, and trunk, together with pyrexia 
and sometimes adenitis , It so closely resembles German measles that 
two cases in tho authors practice were sent to a fever hospital and 
other instances have been reported in the literature (F D Anntsloj 
1*128) There is also a curious form of delayed stovarsol poisoning 
II C G Semon (1982) reported such a case m which toxic symptoms 
were noted some days after administration Injections of sodium 
thiosulphate have been found useful in relieving this toxic dermatitis 
(J Morgan 1926) 

Treparsol, nn arsenobonzohe derivative of the salvarsan type, has 
been used in the treatment of animbiasis in the same manner as stovarsol 
and has the same disadvantages though it is said to be more ripidlj 
eliminated F \\ Brown (1928) found it gave excellent results when 
combined with cmetino therapy 

Carbarsone (II, 0, V6 4 C,H,NHC0NH,) ns originally prepared by 
LI illicit is 4 enrbamino phenyl arsonic-ncid containing 28 8 per cent 
of arsenic and is allied to tryparsamule and stovarsol In \menca 
there have recently appeared a number of papers advocating tho ad 
ministration of this drug m chronic intestinal amccbiasia A C Reed 
H H Ander*on N V David and C D Leake (1932) advise for an 
adult 0 25 gramme twice dailv for ten days given in gelatin capsules 
(pulvules) by the mouth It is claimed that the drug is clinically 
non toxic uv effective doses and it may conveniently be administered 
orally without interfering with the patient s usual mode of life Its 
therapeutic action is due to arsenic and it is less toxic than stovarsol 
Nevertheless this drug should be admimstt red only under supervision 
(Recently a fatal case of arsenical poisoning has been reported after 
its use (E rpstern 1936)) The author s experiences of the end result 
of carbarsone treated amoebic dysentery have not been favourable 
One such case may be quoted 

A patient was referred as in a particularly acute attack having taken two 
pulvules (8 grains) daily for one month nevertheless many active amrebio 
ulcers in winch annrb'c were demonstrated, were seen in the rectum and 
sigmoid bj stgmoi loseopy He was subsequently cured by the combined 
treatment 

Both stov arsor amt carbarsone may be administered in the form of 
n tention euemata of 2 grammes in 200 c c of warm sodium bicarbonate 
win turn 

Amibarson is a new compound with a chemical composition 8 miltr to 
carbarsone and with a similar action (P N Chopra B Sen and G ben lD3o) 
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Bismuth submtrate —For inanj jears W L Peeks (1914) m 
Panama, ad\ orated large dovs of bismuth salts gnen by the month, claiming 
that little, if any, of the bismuth was absorbed As much as 180 grains 
mechanical] v suspended in a tumblerful of nnlk or water, every three hours 
night and day, were exhibited in severe cases Very occasionally some 
untoward effects, such as cyanosis and forcible action of the heart, have been 
observed, and these have been ascribed to impnnties During the first ten 
days strict dietary 13 necessary, after which a non lmtatmg diet must be 
maintained for two or three months 

There are not many advocates of this strenuous bismuth therapy at the 
present day Probably it merely masks the si mptoms of an acute attack , 
but since such odmmist ration tends to convert the acidity of the colon contents 
to alkalinity, it may render the medium incompatible to E htsloUjhra 
Chaparro Amargosa. — This is an extract made from the bark or 
leaves of a Mexican plant, Caslela mchoUom and has been extensively used 
in that country Five teaspoonfuls are suspended in 8 ounces of boiling 
water for a quarter of an hour , the decoction is allowed to cool and is strained 
before use It may be given by the mouth (but the taste is aend), three 
teaspoonfuls a day or by means of an enema of 12 ounces Treatment 
should be continued for ten days 

Simaruba — Made from the bark of plants of the genu 3 Simaruba this 
has long had a reputation in the treatment of amoebic dy sentery It contains 
a principle similar to or identical with that of Chaparro A teaspoonful of 
powder is infused in the manner described above, and it is given in the same 
dosage 

Kho-sam. — This also is a native cure for dyseuterv Prepared from the 
seeds of Bructa eumatrana { Simarubaeea ) it has been recommended by 
French workers in Cochin China, bnt there is no evidence that it contains 
any active principle 

Uzara, of which the active principle is uzarrne, is the name for a native 
remedy derived from an African plant of the family Asckpeadactce It is 
given in the form of a tablet This drug appears also as a proprietary prepara 
tion — Pamaron — that has been recommended by German workers 

Salvarsan has been recommended by French workers for refractory 
cases of intestinal amcebiasis, administered intravenously, orally, or rectally 
P Ttavaut has recommended neosalvaraan injections combined with emetine 
and it certainly does appear to be efficacious in those cases in which a history 
of sy phHitic infection can be obtained 

Bael fruit (Atgle marmdoa) — This is a largo globose fruit with a hard 
woody nnd and an astngent yellow pulp The pulp contains sixteen cells 
each lodging an oval seed surrounded by transparent mucus with a turpentine 
like flavour Two fruits can be given m the course of one day The soft 
pulp is scraped out of the shell by a fork and should be well mixed with 
sugar and cream and eaten in small amounts with each feed of milk, or it 
may bo given in an infusion in the form of bael fruit tea It is an adjuvant 
to the treatment of amoebic dysentery 

Ravaut’s paste, introduced by P Ravaut and Charpin in 1919 consists 
of powdered charcoal, submtrate of bismuth, syrup and glycerin, 1 00 grammes 
of each and powdered ipecacuanha 4 grammes The dose is about 1 drachm 
three times daily Lo Noir and M de Fossey (1922) found that when combined 
with intravenous injections of salvarsan (0 3 gramme) favourable results were 
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obtained Itavaut'a paste is usually gucn for a course of twdvo dajs It 
has been used a good deal in France 

Drugs used for special symptoms. Secondary dtarrltcca —This 
diarrhcea occurs sometimes in a bowel which has been greatly damaged 
by amoebic ulceration, nnd various enema ta have been advocated — 

(1) B Quimn dihydrochlor 10 gr (0 05 grm ) 

Acid bone 2 drachma (7 75 grm ) 

Aq ad 2 pints (1,330 C C J 

To bo given at body temperature 

(2) B Acid tann 150 gr (10 grm ) 

Quimn hydrochlor 15 gr (1 grm ) 

To to dissolved in If pints (I litre) of warm water (rf pain is 
caused use at half strength ) 

Post dysenteric colitis — A hind of mucous colitis is frequently seen 
after amoebic infection This must be treated on the principles laid 
down for the treatment of fhat disease in Chapter XMH 

Post dysenteric constipation — Obstinate constipation may often set 
in The usual oily preparations such as liquid paraffin, petrolagar, 
isogel or agarol may be employed , castor oil may be neces 
sary, and salts also may be beneficial The following mixture 
is recommended 

B Ferr sulpb 3 gr 

Liq arson 3 minims 

Inf aloei 1 oz 

One ounce three times a day 

Proof of radical cure — It is by no means easj to prove that a 
patient is entirely free from amoebic infection after curative treatment, 
owing to the fact that, during treatment the parasites whether active 
forms or cysts, disappear from the stools Even in uneured cases cysts 
do not re-nppear for three or to nr weeks after cessation of treatment 
Cluneal relapses have to be considered as well as parasitical, i e , the 
re-appearance of the parasite in the stools in the absence of obvious 
clinical symptoms It used to be considered that, if the stool was 
examined daily for three weeks without discovering amcebic cysts, the 
patient could be considered cured, but at present it is probably more 
practical to control treatment by periodic sigmoidoscopic examinations 

Illustrative Cases 
(1) Duration sixteen years 

PRC, 70, twenty years in India Fust attack of amoebic dysenter) 
1923, treated by emetine injections , second attack in England seven 
years later Thud attack 1939 , owing to loss of weight, diarrhoea, 
blood and mucus stools, suspected of carcinoma {sigmoidoscopy 
suggested amcebic ulceration, confirmed by scrape preparations 
Fteces contained large numbers of E histolytica cysts Combined E B I 
and qiunnxyl retention enema treatment for 10 dajs Since then 
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bowels perfectly normal , no further symptoms Increase m weight 
fi\e pounds 

(2) Duration tirenty-one years 

Sirs E \V , 64, spent six weets in Bombay and ten days m Colombo 
m 1913 , ne\ er m tropics since Fver since has had chrome diarrhoea 
In 1929 had a liver abscess from which she recovered, m 1931 suffered 
from acute cholecystitis , gallbladder with over 1 000 small calculi 
removed In 1934 streptococcal abscess o! right lung Fieces examined 
October, 1934 , numerous active E histolytica Boutine combined 
treatment — E B I and qumoxyl for 10 days — well tolerated Free 
from infection since 

(3) Duration thirty one years 

D B B , 56, lived 21 years in India and 2 m Mesopotamia In 1910 
amcebic dysentery with liver abscess (aspirated — two operations) 
Seven years later recurrence of amoebic dysentery treated bj emetine 
injections, after which periodic, attacks of diarrhoea Last 22 years 
in England In June, 1941, 6udden acute attack of diarrhoea with 
tenesmus, carcinoma suspected on account of wasting and cachexia 
Sigmoidoscopy revealed amcebic ulcers and fa?ces contained F histolytica 
cysts Combined E B I and qumoxyl treatment resulted in cure 
Put on weight, normal stools since 

(4) Amcehe dysentery in boy of 15, duration 10 years, possibly longer 

APB, 15J, bom in India, lived there till 5\ At seven months had 
first attack of dysentery {? amoebic) At 5 relapse, treated by emetine 
injections Intermittent attacks of diarrhoea subsequently for 6 
years Diarrhoea recommenced at 13 , exammed in August, 1941, was 
then severely ill with emaciation, amcmia and abdominal pain Blood 
and mucus stools with active E histolytica and Charcot Leyden 
crystals Combined E B I and qumoxyl enemata for 10 days Since 
then has kept perfectly well, returned to school and plays \ igorous games 

(5) Duration 28 years appendicostomy 

Y* C , Cl, first attack of dysentery m S African war in 1901 Seen 
in February, 1929 During 28 years suffered intermittently with 
diarrhoea, blood and mucus In 1929, on supposition that he was 
suffering from ulcerative colitis appendicostomy For 10 vears 
continuously he irrigated himself daily through the wound In feces 
cystic and precystic forms of E histolytica Combined E B I and 
qumoxyl enemata for 10 days Appendicostomy closed Reported 
June, 1941, in good health, no return of symptoms 
(C) Duration 24 years 

V C , 43, Danish correspondent, resided one month m hi Borneo in 
1907 where he had attack of dysentery On return to Copenhagen had 
chrome diarrhoea for 24 years In 1910 amcebic dysentery diagnosed, 
lavage and diet treatment unsatisfactory In March, 1931, averaged 
six stools daily E histolytica cysts found I>oss of weight 20 lbs 
13 
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liver enlarged, infiltration of sigmoid and largo lptostme Combined 
E B I and qmnoxyl retention enemata Reported regularly since in 
good health 

(7) Duration 11 years, appcnihcoslomij 
L P , 81, contracted nmeebic d\ sentery in Burma in 1921 Emetine 
injections Returned to England 1923 Case is remarLable on account 
of resistance to emetino and E B I Had three separate courses of 
E B I (80 grs ) in hospital Acute relapses on each occasion within 
14 days Finally prolonged stoi arsol course Regarded as incurable, 
appendicostomy performed and lavage with ipecacuanha solution for 
8 years Seen in February, 1932 Active E hislohjttea in discharge 
from appendicostomy and m firces Combined E B I (grs \\) and 
qumoxyl enemata, also qmnoxyl irrigations through appendicostomy 
After 5 months appendicostomy wound closed, no dysentery since 
Subsequently had ureteric calculus, passed per urethram 
Diet. — The problem of diet in the convalescent treatment of amccbic 
dysentery is rather a control enual subject In the authors opinion, 
when efficient cure of intestinal amcebiasts has been attained the need 
for strict dietary docs not arise, but for the present it is safer to adhere 
to a judicious dietary for at least one month from the cessation of 
active treatment The mam point is to a\ oid too much starch and fat 
Alcohol, except in small quantities, appears to predispose to a relapse 
The author advocates the following dietary for four weeks after 
active treatment 

Permitted Porridge, eggs, fish (haddock, plaice, cod, sole, or whiting 
cither boiled or fned), chicken (boded or roast), rabbit, game 
(pheasants, partridges, pigeons etc ) Milk puddings (nee, 
sago, semolina, ground nee), toast rusks, biscuits, brown 
bread, Vita bread Vegetables (spinach, vegetable marrow, 
cauliflower, brussels sprouts, young carrots or young turnips) 
Stewed fruit (pears, peaches or prunes) baked apples bananas 
grapes, oranges, grape fruit plain cakes, fruit jellies, custard 
pudding or plain puddings Red meat — such as underdone 
beef or mutton— is advocated for lunch and such dishes as 
tnpe, brains, and sweetbreads are also permitted Beverages 
— light wine or claret 

Not permitted Cheese new bread, potatoes fats, suet puddmgs, nch cakes 
pastry of all kinds coarse fruit and vegetables (turnips or 
carrots cabbage) pickles sardines and preserved fish- 
Beverages — spirits beer or stout 

Resistant cases — Formerly — even within the last five or six years 
— resistant cases of intestinal amcebiasis were frequently encountered, 
but at present it is generally agreed that ammbic lesions of the large 
intestine yield readily to emetine and qmnoxyl treatment so that there 
is no justification for resort to surgical measures, such as appendi 
costomy, as in bacillary dysentery, with the object of washing out tbe 
bowel Indeed, recent experience goes to show that such measures 
Bhould never be adopted, except as a lost resort 
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The Surgical Aspects op Amcebio Dysentery 

Although the surgical complications of amcebiasis — other than liver 
abscess— play a considerable part in tropical practice, yet this important 
aspect has received seint attention in textbooks It has already been 
pointed out that amcebic dysentery may simulate many other diseases 
Symptoms may resemble those of haemorrhoids, carcinoma of the 
rectum or the ciecum, tuberculous enteritis, intestinal obstruction, 
gangrene of the rectum and, in the case of amoebic hepatitis, cholecystitis 
and ascending pylephlebitis Acute amcebic hepatitis may simulate 
perforated gastric ulcer , appendicitis, also, may readily be mimicked 
for instance, by amcebic typhlitis, by perforation of the csecum, or even 
by acute hepatitis 

Perforation of the caecum maj take place suddenly, or the process 
may be insidious, accompanied by formation of a localized abscess 
Perforation of any portion of the colon may also occur, causing general 
peritonitis, localized pericolitis, or pencohe abscess Perinephric 
abscess due to localized perforation of the ascending colon has also 
been recorded Acute adematous inflammation of the colon or exten 
sive sloughing of the intestinal nail may accompany this complication, 
while cicatrization and stenosis of the colon may give rise to obstruction 
Hemorrhoids are not infrequently a complication of amoebic dysentery 
and periproctitis with rectal stricture and fistula may occur * 

A E Sitsen (1927), in an extensive experience of over 8,400 cases 
and autopsies in Java, has found that an extension of the inflammation 
through the bowel wall often occurs, and gives nse to peritonitis with 
adhesions , sometimes also perirectal abscesses and recto v aginal 
fistula) may result 

Perforation of the colon — Acute perforation is accompanied by faecal 
flooding ; the symptoms indicating this catastrophe are sudden onset 
of abdominal pam with vomiting, collapse, nsmg pulse-rate, and 
distension and ngidity of the abdomen In a profoundly toxic patient 
the symptoms may not be so dramatic, and perforation may only be 
suspected when there is spreading abdominal tenderness and distension 
If retroperitoneal perforation occurs, or if adhesions have formed 
round the attenuated area of the bowel wall abscesses may gradually 
form Usually this gives rise to local pain and tenderness, most 
commonly in the right iliac fossa where it may closely resemble appendix 
abscess 

The treatment of amoebic perforation is a surgical procedure, although 
usually these cases are recognized too late C C Choyce recorded two 
cases of successful suture of dysenteric ulcerations during the 1914 18 
War (Private communication ) In one there was a localized abscess 
shut off by adhesions, which was opened and drained in the other a 

* Z Cope (1920) records operating upon 12 cases of perinephric abscess of which four 
had a history of previous dysentery and two "bad amcebic cysts in the faces He also 
records cases of periproctitis in which amcebre have been demonstrated in the resulting fistulae 
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leak was found in tho terminal portion of the ileum winch was sutured 
and with free drainage the patient recovered If tho perforation cannot 
oasily be closed, the affected loop should bo drained extrapentoneally 

In amabic typhlitis a tender swellin,, m tho nght iliac fossa is usually 
found together with slight fever vomitiug ami nausea As 0 Barry 
and S I Crump (191C) remarked tho surgeon will do well to weigh 
carefully the history of an attack of chronic dysentery before deciding 
on tho immediate abdominal opt ration and once more it must be 
emphasized that, in ov cry country where amoebic dysentery is endemic 
the surgeon should have the fteces examined for amoeba, or cysts before 
deciding upon operation 

In amxhc appendicitis the appendix is usually involved in common 
with the rest of the cacum and seldom gives nse to definite diagnostic 
signs and symptoms Tito ciccum is generally found to 1 e cedematous 
True amoebic appendicitis has to be distinguished from amoebic 
perityphlitis and also from amoebic dysentery in which ulcerations are 
limited to tho crccum It is important to note that in stil tertian 
malaria a condition may arise winch closely simulates it 7 Copt 
ndvocated the thigh rotation test as useful in determining whether 
tenderness per rectum is due to ulctratK n of the ptlwc colon or to a 
perforated appendix 

Thrombosis of tho portal vein as a surgical complication of intestinal 
umccbiasis has been described by A E Sitsen (1918) 

Fulminating amadne dysentery — The dysenteric process is sometimes 
so acute that large portions of mucous membrane become gangrenous 
and slouch with spread cf infection through the bowel wall into the 
peritonei! cavity In this condition the surgeon may be asked to 
operatp either to provide ati opening for washing out the colon from 
above or to divert the intestinal contents and thus give the colon a 
rest I* or the former purpose nppendicostomy or ceecostomy is the 
operation of selection for the latter ileostomy 

As a general rule surgical interference in intestinal amcebiasis is 
strongly contra indicated Whenever it has been somewhat recklessly 
undertaken disaster has resulted Tins was the experience during the 
Chicago epidemic of 1933-84 In the authors experience when a 
colostomy lias been undertaken in amcebiasis on the mistaken concep 
tion that the symptoms are those of carcinoma ainrebic ulceration is 
accentuated rather than retarded In September 1937 the author 
had such a case under his care — an ex soldier from India twenty five 
years of age (ice p 250) Colostomy ha 1 been performed to relieve 
symptoms as rectal ulceration had been mistaken for malignant disease 
Amtnbic infection of the skin had resulted the colostomy wound had 
1 ecome offensive and septic with brawny infiltration of the abdominal 
panetes Response to emetine therapy was miraculous 

It is only m exceptional surgical complications that appendicostomv 
and e<ECOStomy are indicated Uncontrollable haemorrhage for instance 
may be an indication for ciecostomy for purposes of lavage and the 
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application of styptics Subsequent to any operative measures the 
patient should undergo a curative course with EBI and qmnoxyl. 

In the hyperplastic form of amcebia*is It AY. Runyan and A. B 
Herrick have found it necessary to excise the diseased portion of the 
colon and to perform end to end anastomosis A condition simulating 
tumour, produced by enormous thickening of the bowel-wall, was 
encountered m four cases ; in one it was primarily diagnosed as a 
cffical tumour It is usually considered safest to resect the diseased 
portion bj Pauls method Intestinal obstruction due to an ammbic 
granuloma may necessitate a short circuit operation 
Immunity. — Although there is nothing definite known about 
immunity to infections with E histolytica, such evidence as we possess 
may be summarized It has generally been supposed that a previous 
infection with E histolytica confers no immunity, since a person cured 
of an amcebic infection appears to be just as liable to a fresh one 
This has been found to be the case, certainly, m experiments on animals 
Immunity to infection with E histolyttca is probably dependent 
primarily upon the resisting power of the host These are the clinically 
observed facts, while a considerable amount of tentative work on 
immunity reactions of amcebiasw has been earned out in laboratory 
animals (sec p 154) 

Prophylaxis. — The measures adopted to prevent infection with 
E. histolytica are practically the same as tho«e already described for 
bacillary dysentery, and depend in the first place upon efficient sam 
tation and measures directed against the house-fly which may act as 
a earner of animbic cysts It must be especially insisted that in the 
tropics, raw vegetable*, lettuce, fruitB, and foods which have been 
exposed to the air and possibly contaminated by human excreta, must 
be avoided The prevalence of intestinal amccbiasis in heavily 
cultivated distnets is undoubted!} due to the prevailing custom of 
fertilizing with human night soil The cysts of E histolytica cvn survive 
in a moist medium and there is considerable evidence that the disease 
is in the main water borne , thus in large communities, the problem 
resolves itself into the provision of a pure water supply 
The question of dealing with human earners of E histolytica cysts is 
difficult It is probably advisable that, in tho tropics, where a large 
number of native servants are employed, facets should be examined 
periodically for cysts of I Histolytica, and no cyst earner should he 
employed as cook, waiter or mo*s orderly VTherev er possible, infected 
individuals should bt treated with emetine-bismuth iodide and the 
source of infection reinov ed 

As C F Craig (1935) rightly points out, aracebiasis must be regarded 
as a public health problem in those countries where it is endemic, as 
it has been proved to be in parts of the Umted States The evidence 
shows that it is present m parts of that country, and that 5-10 per 
cent of the population harbour E histolytica 
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Successful prevention and fiinl eradication of amccbiasis depend 
upon general sanitation, pure water supply, and protection of food from 
flies Efficient sterilization of drinking water is most nocessary This 
cannot be effectid by clilonnatton but is moro efficiently done by 
filtration (B K Spoctor, J R Baylis and 0 Gullans 1934) The 
former method does not destroy the cysts of E histolytica 
For the recognition of the disease in infected persons and of carriers 
of amcabic cysts, a thoroughly trained laboratory personnel, well 
versed in tho differentiation of E histolytica from other species of amceLaj 
and from intestinal flagellates, is necessary, and such an efficient staff 
is not always easy to obtain 



CHAPTER XIV 

AMEBIASIS [continued ) ; SECONDARY AMCEBIASIS* 

In secondary bmcebiasis the liver is the organ most frequently affected, 
resulting, as a rule, in amcebic hepatitis or in hepatic abscess 

Amoebic hepatitis orhepatic amcebiasls —Acute amcebichepati 
tis may supervene at any time during the course of amoebic infection 
m about 5 per cent of case* It may come on while symptoms are 
acute or it may appear as a ‘ bolt from the blue during a remission of 
the disease It may be accompanied by alarming symptoms and is 
usually preceded by a ngor The patient complains of dyspepsia, acute 

‘tej’lmbrr, 1JJ1 
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Chart 3 — Amoebic hepatitis occurring during chronic amoebic dysentery Note 
Immediate response to emetine therapy 


precordial pain and a heavy sensation over the hepatic area Some 
times when the onset is not quite so acnte, he may become conscious 
of a Bharp stabbing pain over the liver, accentuated by any jamng 
mov ement The temperature may rise to 103° or 104° T The face is 
flushed, the tongue furred, and the patient obviously in great pain 
The liter itself is usually greatly enlarged — the lower border may 

•ThaMstor cal aspects of Uii* subject hare been ably aet forth by W A E Karonatatne (1810-1) 
201 
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projf-cl for more than a hand's breadth Won the costal imrgin — and 
extremely tender Pain referred to the right shoulder area is also 
frequent!} present Onset of hepatitis is accompanied, as a rule, by 
( xacertmlton ot tho dysenteric symptoms and diarrhcra The pulse ls 
rapid and dicrotic and profuse diaphoresis is common. A distinctive 
feature is a considerable Ioucocj tosis 20,000-30,000 
Acute hepatitis may subside m three or four days without actm 
treatment The condition yields to emetine therapy (Cliart 3), and 
the liver diminishes rapidly after incision and operation, or after 
withdrawal of blood through an aspirating syringe (hepatic phlebotomy) 
(A Dcgorce, 1014) Apparently amtsbic hepatitis is duo to a mas«ive 
m\ asion of the !i\ er by actn e £ histolytica ( see p £4 1 ) According to 
Z Cope (1920) and also to the authors experience, it may develop 
four years or more afU r cessation of intestinal symptoms 
A mco point in differential diagnosis is tho distinction between acute 
amcebic hepatitis and acute cholecystitis — by no meins always easy 
In cases of doubt, assistance may be sought in the marked leucocytosis 
which is associated with hepatic nmuebi isis, its connexion with previous 
recognized amoebic infection, and the absence of any of the secondary 
signs of gall bladder infection such as a positive Van den Bergh reaction 
and Ink pigments in the urine 

Tho association of omcebic hepatitis with jaundice is t ery raro and 
when thero are signs of obstructive icterus, then amebiasis can 1>« 
ruled out but toxic jaundice may occasionally accompany hepatic 
nnicebnsis 

The author has treated two genuine eases of this condition one from China 
the other from Sierra Leone The liver signs were typical tho urine 
contained bile salts and bilirubin and the stools E hutohjtwa cysts. This 
was associated with typical pyrexia Tho blood-scrum contained 4 indirect 
Van den Bergh units. Response to emetine and E B I was satisfactory 
Z Cope has discussed its differentiation from acute appendicitis m 
those cases in which the pain is referred to the nght iliac fossa and has 
drawn attention to the almost miraculous effect of emetine under these 
circumstances 

Chronic nuimbic hepatitis, that is, a general enlargement of the liter 
in tho absence of exacerbations, is occasionally met with and may be 
confused with tho enlarged liver of heart disease, malaria, or possibly, 
hypertrophic cirrhosis Chrome amabic hepatitis mav also be the 
precursor of hepatic abscess It usually resohes quickly after tho 
injection of emetine 

Occasionally relapsing cases of acute amoebic hepatitis with multiple 
ngors may occur The following is an illustrate e case — 

An officer, who had returned four years before from service in Mesopotamia 
was seen in November, 1927 His illness had lasted four months and was 
characterized by multiple ngors with pyrexia reaching 105“ F Sometimes 
two occurred within twenty four hours There were no signs or symptoms 
pointing to any particular organ of the body, save that an enlargement of the 
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filer became apparent as the disease progressed The leucocjtes numbered 
as high as 30,000, with SO per cent of polymorph onu clears Faeces contained 
E hulolyhca cysts The fever ultimately resolved after intense anti amoebic 
treatment over a period of six weeks The case was further complicated 
by the appearance of intramuscular abscesses due to quinine injections given 
by his former medical attendants under the mistaken impression that the 
rigors were of malarial ongin 

Hepatic abscess (Liver abscess , Amoebic abscess of liver) — 
There can now be no question of the existence of an intimate relationship 
between intestinal amcebiasis and liver abscess, as numerous and well 
authenticated statistics go to prove Hepatic abscess is, however, 
not always associated with obvious clinical dysentery, therefore the 
absence of a positive history of amcebic infection, or of diarrhoea, does 
not rule out the possibility of an amoebic liver abscess 

The association of intestinal symptoms with liver abscess has long 
been recognized, but it cannot be said that, until comparatively recently, 
information on the subject was either well defined or precise Since 
1887 it has been generally accepted that tropical liver abscess is, in 
fact, bnt a complication of intestinal amcebiasis The actual invasion of 
the capillaries of the bowel wall by amoebae and their subsequent 
transportation to the liver was first observed _by H F Hams (1898) 
It is especially likely to attack Europeans, m contra distinction to 
natives of those countries m which amcebiasis is endemic In the 
Indian Army in 1894 the proportion of deaths from liver abscess to the 
total mortality was estimated, in native troops, at 0 6 per cent , whereas 
in European troops it was 7 4 per cent It is unquestionably true that 
arnabic abscess of the hver was much more frequently encountered in 
former times than at the present day According to Sir T Fayrer, the 
proportion of deaths from this cause m 1850-79 among British troops 
in the man strength of 57,742 was 2 19 per 1,000 

In strong contrast to the incidence and frequency of hver abscess 
and hepatitis in the tropical regions of the Far East, is the comparative 
infrequency m the West Indies and South America 

Undue consumption of alcohol was formerly considered a potent 
predisposing cause , thus m forty cases of liv er abscess, E J ^ aring 
noted intemperance in 67 5 per cent Few authorities at the present 
day, however, consider that alcoholic exce ?0 is such an important factor. 

The relationship between amcebic dysentery and hver abscess was 
worked out by L Rogers in India, 1901-10 there he showed that there 
was a definite ratio between the admissions of these diseases in British 
Army Hospitals It is known that extensive amoebic ulceration of the 
bowel may exist in the human body without causing any obvious signs 
or Bymptoms, and Rogers (1918) proved that in this condition amosbie 
ulcers, either active or passive, are almost invariably found m the 
caicum or in the ascending colon (sixty three cases, with dysentery 
findings in 90 5 per cent ) Inver abscesses have been found frequently 
in association with fatal amcebic dysentery (C F Craig (1934) 33 per 
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ctnt , A E Sitsen (1927) 10 ptr cent , A C Clark (1925) 61 per 
cent) Climtffard (1892) has epitomised as follows —"The more 
frequent, gravo and persistent dysentery is in a country, in like propor- 
tion will suppurative hepatitis be frequent grave and persistent ” In 
the great majority of cn'es dysentery antedates the onset of the abscess 
—it may bo for twenty years or longer, as in the cases cited by 6 C 
Low (1910), the author, and others 
JFtwlogy — Liver abscess is apparently III ely to occur in about 2-5 
per cent of amcebic infections in Europeans, but to a much smaller 
degree m natives of the endemic zones * 

As a general rule, In er abscess occurs in those Europeans who have 
long been resident m the country , it is not a disease of the newcomer 
It is well known that European women in the tropics, though as 
frequently subject to amoebic dystntery as European men, rarely suffer 
from liver abscess The disease is most common between the ages 
of twenty and forty, and it rarely occurs m children, the youngest case 
in the author's series being eleven years of age A G Biggs m (1932), 
however, in Cairo, reported an amoebic liver abscess in a child of three 
months 

P Huard and J Meyer May (1936) record a senes of ISO 
cases in which liver abscess occurred in 137 men, 12 women and one 
child , CG of the patients were Europeans, and 84 nativ e Tonkinese 
J M Tao (1931) in China in 1,000 cases of amoebic dysentirj, found 
liver abscesses in 1 8 per cent , C T Craig, in Luropeans in America 
m 745 enses, shgbtlj over 6 per cent 

Patholoqy of Hepatic Amcebiasis 
Probably tbe liver becomes invaded by E histolytica via the portal 
vein It has already been stated that in sections of tbe bowel, nmoebte 
may bo found multiplying m thrombosed veins and it is thus obvions 
how they may be swept bv tbe blood stream into the bver 

Amoeba; were originally found in portal emboli by Councilman and 
Lnfleur, and they have been traced m blood clots for the whole length 
of tbe portal system to their distribution in tbe interlobular veins (W C 
Brown, 1910) The majority probably die out owing to tho protective 
influence of tbe healthy bver cells C 51 Wenyon (1913) has demon 
st rated nmcelve in tho mesenteric lymphatic glands in the«e cases 
F Sambuc (1918) suggested that anastomosis of lymphatic vessels 
between the pleura and the bver is responsible for the frequency 
of pleurisy jn hepatic absciss , according to this view pleurisies may 
bo divided into those which are the result of direct extension and 
those which are of metastatic origin Councilman and Lafleur (1891) 
originally demonstrated amoebae in the exudate on the surface of 

• Probably llie estimates which placed the tandem, e of amort c abscess at 20 per cent, 
eg in Councilman and Laflcur's senes m 1891 were exaggerated A Davidson writing ra 
1907 states that 8.5 per cent of those suflenng from amceb c dysentery developed liver 

abscess 
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the liver, but there is no evidence that they can enter by the peritoneal 
surface or by the bile ducts Ch Dopter and K Deschiens (1933) have, 
in fact, shown that the presence of bile salts in culture ra°dia retards 
the development of E histolytica The capacity po^e^ed by the hi er 
for regeneration is remarkable Ihe liver outside the abscess area 
may have a normal appearance or may show varying degrees of 
congestion 

The liver of an infected person is subject to constant attack by 
invading amoebae If, however they are unable to obtam a footing 
they soon pensh, as the hepatic cells appear to be able to arrest further 
multiplication of E histolytica linless thej are able to produce large 
areas of necrosis hepatic abscess does not ensue 

The production of numerous small necrotic areas a few millimetres 
m size, containing gummy pm with actively dividing forms of E 
histolytica results in amophic hepatitis (Fig 25) and may not necessarily 
precede a genuine hepatic abscess 


Fig 25 —Miliary necrotic 
foci tn liver In acute 
hepatic amoeblasb with 
portal distribution of the 
entamcebie 


p B ir d 

(I B Bartlett (1917) found haemorrhages in the central zones of the 
liver lobules and insular cirrhosis has been noted by other observers 
both this and necrosis are the results of metabolic and chemical toxins 
In sections through the wall of an acutely spreading abscess the aniffib® 
may readily be seen in the blood vessels Tins appears to be the result 
of a much more gradual and insidious process though the factors 
whi"h govern the behaviour of amoebas in the liver and the subsequent 
pathological effects brought about bv their presence are not entirely 
understood 'When once amoebae have become established they 
multiply as they do in theuntestinal wall causing coagulation necrosis 
and formation of abscess cavities Several primary centres then 
coalesce the cavity becomes occupied by w’nat is usuaTiy termed 

liver abscess pus which is really gummatous matter consisting of 
dt*ad liver cells m all stages of disintegration but where this process is 
not so complete, w ashleather hhe sloughs are formed I iver abscess 
pus is the result of breakdown of the liver cells and not of suppuration 
and appears as a reddish brown or chocolate coloured substance 
resembling anchovy sauce usually sterile in the bacteriological sense 
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liver al scifsos are as a rule sohtarv although they may be multiple 
ranging through both iolcs of the liver the latter being commoner than 
v as formerly believed and constituting about 80 per cent of all cases 
C D do Langtn {1*336) stated that only rarely are thiro more than 
two In H J nnngB penes (1807) abscesses were single in 61 5 per 
rent doable in 11 5 per cent and multi; lo m 27 ] er cent In 139 
case® Iluard and Meier May (1936) found that in 102 ci^os the abscess 
was situated m the anterior portion of the right lobe, and in 87 m the 
post) nor portion lliev found a proportion of 187 cases of single to 13 
of multiple nbsceos 

E Sambuc of Cochin China in a classification of eighty seven cases 
of liter abscess (1918) found that in — 

56 cases tl ere was 1 al scess 
11 were 2 abscesses 

10 3 

2 4 , 

1 cisc 5 

I 8 

According to L Rogers (1913) in India in 70 per cent of cases the 
abscess is single Among thirty eight cases of more than one al scess 
two were found in 44 7 per cent three in 20 3 per cent four in 18 4 
per cent nnd over four m 10 6 per cent 

The left lobe is rarely infcctel the Spigelian lobe e\ec more 
rarely In ninety five cases of amoebic al scess observed at autopsy 
H C Clark (1925) found fifty three located in the right 1 >be (55 7 per 
cent ) sixteen in the right and left lobes (1C 8 j er cent ) fifteen in 
all Jobes (15 7 per cent) and eight in the left lobe (8 4 per cent) 
In C F Craig s senes of twenty four cases (1935) lie found nine cases 
presenting single and fifteen multiple al sce«se« Of nine fatal cases 
five were in the right and three in tlie left lobe* and one in the 
lobus Spi 0 elii O if of 639 cist s collected by Roms (1860) 70 8 p r cent 
were m the n e bt J»le 13 3 per cent in the left In 756 autopsies 
(Hoppe Scyler 1903) 53 were on upper surface 3*» anterior 46 inferior 
47 right bord r 36 on j osterior surlaet and 67 in the interior 
The following statistics are given 1 y various authorities — 


R ghl lobe Left lobe 

Per cent Per cent 

Huard and Meyer May 92 8 

Fontan 97 3 

Cbatterji 78 22 

SirL Rogers 88 12 


h R Cleveland and E R Sanders (1930) appear t ) have proved in 
their expen mental work on cats that in these animals amteb® intro 
duced into the Jiver fail to set up pus formation unless bacteria are 
also present Tl ese workers fav our the idea that soi e svml msis exists 
between the protozoan and bacteria 
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A typical liver abscess increases in size until it may imolve nearly 
the whole organ (A I Ludlow 1926) and the largest may attain the 
size of an av erage coco nnt A whole lobe or ev en the entire organ 
may he converted into a bag o! pus the capsule forming the sole wall 
Wanng has recorded two cases in which a gallon of pus was found 
it enlarges so the cavity continues to fill with cvtolvsed liver 
cells necrotic tissue and blood the process advancing so rapidly that 
no pyogenic membrane is formed At this stage the pus may some 
tunes become secondarily infected with micro organisms such as Bacillus 


Fig 26 — Formation of liver abscess 
Complete microscopic section of right 
lobe of liver showing two amoebic 
abscesses Numerous E hutolt/l>ea 
are visible microscopically within the 
marked circle 
(1 nal size ) 
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toft, B cntcritidis (see p 228) or streptococcus and in these cases its 
character changes and it becomes green At any time a liver ab«cess 

may become arrested and enoapsuled The pus is then partially 

absorbed and resembles thick cream cheese ultimately it may become 
calcified , the walls under these circumstances are often smooth and 
fibrous On the other hand complete absorption mav take place and 
A S Frv (1924) mentions two cases of large hepatic abscesses in which 
the cavities were obliterated leaving a cicatrix 
In long standing abscess pus, the causatn e auimbaj eventually die 
out altogether Amceba? are usually difficult to find when the abscess 
is first opened but when the cavity has been exposed to the air, they 
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appear It 'was suggested by W E MaeCallum (1937) that their need 
for oxygen mfliiencod tlus behaviour 

When largo or near the surface an amoebic abscess may cau«e a 
visible protrusion but more frequently jt lies deeply and can bo seen 
only on incision tins is specially noticeable when multiple absceaso 
are present lhe li\rr is generally enlarged and fatty degeneration 
and venous congestion inay be present but wherever the abscess is in 
contact with tiio peritoneum there is a localized peritonitis and 
adhesion of the liver to the dome of the diaphragm According to 
7 Copo (1920) the marked enl irgement occasionally seen with a com 
paralively small abscess is due to great exudation of serous thud 
.Thrombosis of radicles of the portal vein may ensue 

Old abscess cavities are enclosed in a wall of connective tissue 
internally the abscess wall is covered with necrotic tissue causing a 
peculiar shaggy appearance 

Illstopathology — In the early stages the necrotic d£bm con 
stitutes an area of cytolysed tissue cells in which red blood corpuscles 
degenerated liver cells a few leucocytes and connective tissue cells may 
be seen In oldtr abscesses the ill defined wall consists of connective 
tissue and the cavity is filled with necrotic liver cells and cytolysed 
granular material cliole«term Charcot Leyden and liTinatoidin crystals 
and fat globules amceba can bo dem >m( rated in the walls and lodged 
between the less damaged hver cells (tig 2G ) New bile channels are 
formed On the whole association with cirrhotic changes in the hver is 
uncommon 

L Hirtzmann (1922) has described engorgement of the capillary 
\e«els with chains of amceb© and surrounding aggregations of 
eosinophil cells 

The Bilaterautv or the Liver 

Until quite recently it 1 as never been stated in any textbook that there Is 
any difference in size beta een the right and left branches of the portal vein 
the right and left branches of the 1 epatic artery or the right and left hepatio 
duets although the right lobe of the hver being treble the size of the left, 
it seems an anomaly that both lobes should possess vessels and ducts of tho 
same size 

J Canthe in 1884 first noticed hypertrophy of the left lobe of the hver 
consequent upon total destruction of the right in a Clunese prisoner At the 
post mortem the right lobe of the hver was found to have been completely 
destroyed by on old liver abscess leading to compensatory hypertrophy of 
the left 

In its embry ological development the liver is at first an exactly symmetrica! 
organ It is only tow ards the end of fcetal life that one lobe becomes large* 1 
than the other but that there should be a large right and a small 1 ft Jobe 
13 out of harmony with development and growth of any other organ Canthe 
was of the opinion that the existing anatomical division of the liver was incur 
rect and that its symmetry should be gauged not by the antero posterior or 
longitudinal fissures but by a line drawn from before backwards through the 
fundus of the gall bladder to the spot where the inferior vena cava grooves 
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Fig. 27.— Superior surface of liver fo show surface markings of fhe plane 
division. 
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tho back of the liter, this, then may ho termed the nud line of the liver 
Cantlie a view was home out bj pathological studies and also by the mvestiga 
turns of A H Mclndoe and V S Gounscller, who injected tho portal vein 
hepatic vein and hepatic artery with celloidin They were thus able to show 
that the right and left branches of the portal vein arc regularly and definitely 
dmded in the manner that Cantlie had postulated and further that except 
for the intercellular sinusoids winch are probably insufficient to maintain a 
collateral circulation there is no major anastomosis across tho line of separa 
tion Similarly, the right and left branches of the hepatic artery are sopor 
nted in the same manner and at the same situation and tho line of separation 
between tho right and left hepatic ducts is identical with that of tho arterv 
and of the vein hut the dilution is absolute (Figs 27 28 ) W Sereg£ 
(1002) by injecting Indian ink into the mesenteric and splenic vein of the 
dog found in the former the ink distributed to the right lobe only whilst in 
tho latter it was confined to the left That these two distinct streams exist 
was confirmed by G C Cophcr and B M Dick (1928) 

Therefore the embryologies! anatomical and pathological facts bear out 
the assumption that the two areas of the liver determined bj this division 
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represent the true embryological right and left hepatic lobes, and that the 
falciform ligament, hitherto adopted as a division between the nght and left 
lobes of the liver, is merely an arbitrary landmark 
The experience of recent years has verified the premise** The author’s 
case, shown in Fig 29, is another instance of the destruction of the nght lobe 
by a large liver abscess, combined with hypertrophy of the left lobe In this 
instance the hypertrophy apparently took about four months to become 
appreciable Following three or more operations upon the abscess in the nght 
lobe of the liver, a palpable tumour became noticeable in the left hypo 
chondnum It was at first thought to be the spleen, but later was recognized 
as a large left lobe Similar instances have been rejiorted, in which the 
nght lobe has been de3troved through suppuration of the gall bladder owing 
to gall stones or to congenital stenosis of the common bile duct 
This theory has been cnticized on the grounds that secondary carcinomata 
occur anywhere in the liver J W lichee, however, points out that such 
secondaries are spread by the Ijmphatics, which do not divide as do the 
portal vein and bile ducts 

Symptomatology op Hepatic Abscess 
This is a particularly difficult subject to describe adequately for in 
no other pathological condition possessing such characteristic features 
are the symptoms so variable They may be obvious, or so 
obscure that clinical skill fails to elicit anything Most physicians with 
a long experience of tropical practice can call to mind large 
abscesses which bad destroyed the greater part of the liver without 
producing the generally recognized clinical picture 
As a rule, the patient is one who has long resided in the tropics 
and may at some time or other have suffered from amcebic diarrhoea 
or subacute attacks of dysentery He becomes conscious, at first, of 
an uneasy sensation ov er the liver and in the nght bypochondnum, and 
later begins to suffer from sharp stabbing pain in the hepatic area, 
accompanied by a dry cough In a certain number there is also a 
sensation of rheumatic like pam radiating around the nght shoulder 
joint, especially dunng the night It may extend downwards as far 
as the angle of the scapula, and the skin over the acromial area is 
tender to the touch This pain is now recognized as reflex and due 
to irntation of the phrenic nerve by stretching of the diaphragm, 
transmitted through the third and fourth and sometimes the fifth 
cervical nerv es, to the supra acromial and supra clavicular cutaneous 
branches So characteristic is this pain that, in abscesses of the 
Vfcft W.yfc tA Vrft lover, A -may Ve Vo Vivo VAt ■sVjW.V&m yv.vA 

In 800 fatal cases desenbed by E J Waring (1854), pam m the shoulder 
region w as recorded in forty eight 

Soon, other symptoms become apparent the patient becomes 
feverish, particularly towards night time, and may experience a few 
short rigors Accentuated rigors, such as have been described in 
amcebic hepatitis, are, however, rarely seen The tongue becomes 
furred, the appetite is lost and the patient soon begins to lose weight 
His complexion assumes a curious yellow subictenc tinge, m fact, what 
14 
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is general!} described as a muddy look The quotidian rise of 
temperature now becomes a regular feature of the illness and the 
thermometer towards 10 pm inaj teach 102° F e\en 104° F sinking 
to normal or subnormal during the morning These pyrexia! bouts are 
accompanied by profuse sweats which necessitate a frequent change 
of clothing daring the mght Insomnia or restlessness at night is 
usual Occasionally a tertian type of temperature is encountered 
(Chart 4) 




Tlj 30 — Uvtr abscess with rupture through the diaphragm secondary pulmonary 
abscess and compensatory hypertrophy of left lobe of liver 

Dilated stomach, considerable secondary anaemia and F h tlolytuxi cysts tn toces. Mote 
physical signs at base of both lungs. Death from streptococcal septicemia. Indian 
Injection of 11 years latency Q « te of abscess XXX plcuri lo mb 

Dunng the daytime the patient s extremities are cold and clammy, 
and hts breath is shallow and mainly thoracic On inspection a full 
ness of the epigastrium mav sometimes be ob«en ed or there maj be an 
acute bulging over the hepatic area Occasionally too as Manson 
originally pointed out there is dvsphagia or pain on swallowing which 
is referred to a point mid way on the sternum In the majority of 
cases a deep seated pain 13 produced by palpation and heavy percussion 
over the hepatic area, where the lower border of the In er is found to be 
jutting below the costal margin An especially tender spot is to be 
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found over the right rectus musclo in tho gall bladder art i, which is 
deceptive as it may lead to u diagnosis of cholecj stills 
Less frequently the liver dullness extends an inch or more al iove norma! 
lev el in tho nipple line and, on percussion, it can bo observed that the 
line of dullness is altered by changes in position, when tho patient lies 
on Ins left side, or stands up Attention must bo drawn to tho flatnc-*3 
of this note, which differ* in tone from that of chronic venous congestion 
or other conditions Deep inspiration may giv e n*e to acute pain, and 
sometimes one or two especially tender spots may be discovered in the 
lower intercostal spaces Unless tho disease is complicated bj mahna, 
tho spleen is not enlarged , but, as pointed out on p 210, a tumour 
m tho left liypochondnum, winch is si parated by a resonant zono from 
tho left lateral margin, may bo due either to an independent abscess 
of tho left lobe of tho liver or to compensatory hypertrophy (Pig 30) 
On auscultation a pleuritic rub maj be detected at the base of tho 
right lung and over the whole of the hepatic area or there may be 
extensive sigqs of compression of the bast, of the right lung Sometimes 



fix 3 1 — Liver abscess, Indian Infection with shoulder pain, no £ histolytica cysts 
in faeces ; leucocytes, 22,000 

Him preliminary aspirations. l»o reaction to ameHne. Open operation. (£) P®I“S oI 
nanroam tender »» Q alt* of abscess. 
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Fig 31.— Liver abscess, Indian infection, with E histolytxa cysts In faces , 
leucocytes, 18 000 

rTtluninarj (ration, 30 0 oz aobwNjncntlj open opera! on Cam] Da* in drainage 
XXX friction mb VR tocsI twonanre dimioaheJ TVF tact le rocal frem tun 
dun tabbed, Q , iteot abscesB. 

an effusion of fluid into the pleura may be present w Inch is as a general 
rule, serous in character It may he abundant, and on aspiration may 
prove to be genuine liver abscess pus and may contain active F 
histolytica It will thus be realized that to the tropical physician 
signs at the base of the right lung assume exceptional importance for 
they indicate some underlying disease of the liver (Fig-, 81-33) 
“Littens diaphragm sign, the indrawing of the lower intercostal 
spaces during normal inspiration, with the patient lying prone and 
the head slightly elevated, may be observed Alterations in the level 
of the shadow cast by the intercostal spaces indicate some interference 
with the normal movements of the diaphragm or a morbid condition 
of the corresponding lung or pleural cavity 
In le«a extensiv e cases, a decrease in the breath sounds, a few 
inspiratory crepitations, or a diminution of the vocal fremitus may be 
noted Pam is usually relieved by lying upon the affected side 
As the case progresses so the patient becomes more and more 
emaciated, and the fev er with nocturnal sw eats increases On the whole, 
general enlargement of the liver becomes more obvious and percussion 
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may now disclose a tender area or local cedenrn of the chest wall 
which indicates the direction at which the abscess is pointing Unless 
relieved by operation the J itient dies worn out by emaciation after 
months of prolonged miser} or the al stess which by now nny haie 
attained a great size may burst into the n 0 ht bin,, the pleura or the 
internal viscera and he discharged This too ra-i) cause the death 
of the patient hut sometimes brings about ultimate recovery — Nature s 
somewhat crude method of effecting a cure 



Flz 33 — Liver abscess Iraq Infection with active E hutolyt ca In fices 
leucocytes 23 000 and pleural effus on at base of right Jung Latent period 


Opta operation -f- Oturvl Dakin Irrigation + E B.I. mod e on. XIX f let on mb 
Q « o of abaress. 

Although the foregoing account can be taken ns describing the average 
case of hepatic abscess there are many in which the initial symptoms 
are much more urgent and the disease progresses more rapidly 
In other rare instances the symptoms may be entirely al sent and the 
case non febrile so that until the abscess bursts or until a post mortem 
examination reveals its presence the possibility of a In er abscess may 
not have presented itself Sometimes the initial fever is so high and 
so strikingly remittent in character that it may be mistal en for that 
of some febrile illness such as typhoid but later it usually becomes 
distinctly quotidian or intermittent 
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Enlarged cervical and axillary glands may sometimes bo observed on 
tbe affected mde, while the rheumatic like pam and swellings, which are 
apt to accompany any chrome infection may cause difficulties in 
diagnosis 

In large abscesses, a sense oi fullness or weight in the region of the 
liver is complained of, and a stabbing and stitch like pain The patient 
endeavours, as Koch so pithily expressed it, “ to carry his liver like a 
football under bis arm " At all events, that is the sensation he often 
describes, and he may walk with the shoulder on the affected side 
depressed The heart may be displaced laterally or upwards by 
pressure and show tachycardia and irregularities 
Swellings of the epigastrium or bypogastnum, closely simulating 
abdominal tumours, and varicosity of tbe epigastric veins may also 
be observed Signs of previous dysenteric infection m the abdomen 
may be apparent, such as infiltration and thickening of the esetim or 
sigmoid colon, and cysts of E histolytica may, or may not, be discovered 
in the fasces 

In order to appreciate the frequency of particular symptoms in 
hepatic abscess, the following tables have been constructed from a 
senes of the author’s cases over a period of ten years — 

Table All 

Total Number of Liver Abscess Cases, 45 

AgeB, 16-63 

Sex males, 39 , females, 6 

Deaths, 3 (6 per cent ) one from toxanma, one from septicaemia, one from 
pneumothorax 
Abscess m right lobe, 40 
Abscess in left lobe; 5 (two being in women) 

History of previous dysentery, 27 (60 per cent ) 

Entamoeba histolytica or cysts present, 21 (45 per cent ) 

Shoulder pam right, 20 (44 per cent ) , left 2 (4 per cent ) 

Pyrexia — • 

Intermittent typical fever, 35 (77 per cent ) 

Remittent typhoid like fever, 4 (8 per cent ) 

Sudden onset with rigors 2 (4 per cent ) 

Absent, 6 (13 per cent ) 

Night sweats, 37 (82 per cent ) 

Dysenteric thickening of the bone) — 

Sigmoid flexure, 12 (24 per cent ) 

Ctecum as well as sigmoid, 4 (8 per cent ) 

Enlargement of tbe liver — 

In. upward direction, II (24 per cent ) 

In downward direction 34 (75 per cent ) 

Tenderness and pam in liver, 26 (57 per cent ) 

Displacement of heart by abscess — 

Outwards, 4 (8 per cent ) 

Upwards and outwards, 1 (2 per cent ) 
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Obvioua swelling of chest wall, 3 (6 per cent ) 

Enlarged and tender lower cervical glands, 2 (4 per cent ) 

Enlarged and prominent epigastno veins 3 (6 per cent ) 

Associated signs at base of right lung, 31 (7*5 per cent ) 

Pleurisy and plcuntio rub, 6 (12 per cent ) 

Associated signs at base of left lung, 2 (4 per cent ) 

Rupture of abscess into lung 5 (II per cent ) 

Leucocytosis 8 500-35 000, 40 (88 per cent ) (mean, 16,000) 

No leucocytosis, 5 (12 per cent ) Mean differential count 

poly morphonu clears, 70 8 per cent , lymphocytes, 22 2 per cent , 
Urge monuclears, 0 per cent , eosinophils, 1 per cent 
Grave antenna, 8 (17 per cent) Most severe antenna noted RBC 
1,375 000 , htcmoglobin, 40 per cent (See p 232 ) 

There nro no records of liver abscess in a person who lias been 
resident in the tropics under ono year usually the length of residence 
vanes from two to three years In the series cited above, a recent 
history of diarrhcea or dysentery was obtainable in just GO per cent 
of the cases, while cysts of E histolytica were present m 45 per cent , 
in only two cases were entamoeba, present in the fsces together with 
active dysenteric symptoms 

It is a curious observation to which J Twining aB long ago as 1852, 
drew attention that, so soon as a liver aliscess becomes established, 
any dysenteric intestinal symptoms which were previously apparent, 
subside 

In this senes, too, the abscesses were solitary, except in one very 
rapidly fatal case, in which they were multiple In the majority of 
tho forty five cases the abscess was situated in the upper and posterior 
part of the right lobe of tho liver, and in five it was «ituated in the 
left lobe . 

Usually the accompanying fever was of a hectic, frankly remittent 
character with nocturnal excursions in two cases the fever was so 
high and remittent that typhoid was at first suspected 

It is not generally realized that afebrile cases of liv er aLscess, often 
with large accumulations of pus, may be encountered , usually m these 
cases there 13 no accompanying leucocytosis, so that the diagnosis 
may not be beyond question until after the operation This has also 
been noted by A G Biggam and P Ghahoungui in 1033 in Cairo 
An ex officer was seen in 1021 after service in East Africa On account of 
his extreme emaciation and anaemia and also on account of the chronic 
dyspepsia from which he had suffered and which was accompanied by a large 
palpable mass in the left hypochondnura he was regarded as a case of 
malignant disease The temperature chart show ed that he had never suffered 
from fever, while the leucocyte count was 7,000 c mm Aspirations from the 
v/gitte. v/gbA wterenstel <ujanc yielded ftt ounwi of typical liver abscess pus. 
After adequate treatment lie made a complete recovery and entirely regained 
the weight he had lost 

There may be nothing m tbe patient s appearance to suggest a liver 
abscess, for the facies may show no sign of tho condition, which may 
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be unaccompanied by digestive disturbances and may, m fact, co exist 
with, a state of good health. 

In 1927 a man aged sixty five, apparently in good health, who had returned 
to England from Hongkong two years previously, while playing a game of 
golf, suddenly coughed up a largo amount of liver pus, and nearly died from 
the resulting djspntea It appeared that a liver abscess had burst into his 
right bronchus the onl) premonitory symptom being a bout of uncontrollable 
hiccough He made a good recovery and no other signs of liver abscess 
developed 

A second instance occurred m a girl of sixteen w ho was seen in 1928 She 
had never suffered from any localizing symptoms, but suddenly a swelling 
appeared m the nght hypochondnum It proved to be an abscess of the 
nght lobe of the liver which was tracking along the falciform ligament without 
causing any apparent disturbance of health The abscess was opened and 
drained and the patient made a good recovery It appeared on questioning 
that she had suffered from some form of dysentery in Cairo when about three 
} ears of age 

Night sweats — Night sweats were a prominent feature of 82 per cent 
of the senes tabulated, and involved the whole of the bodj 

Enlargement of the liter — In the majority of cases the enlargement 
of the liver takes place downwards into the abdominal cavity , this 
occurred m 75 per cent of the senes , in only 24 per cent was it en 
larged upwards towards the nipple line 

Although there is usually considerable enlargement of the liver, yet 
there may bo none In the author s senes a large abscess has been 
found to contain two pints of pus or more in a case in which an X ray 
film and screening of the diaphragm had shown nothing abnonnal 

Jaundice is infrequent in an uncomplicated liver abscess but may 
occur through pressure on the hepatic ducts, according to Z Cope 
Bile m the discharge from a liver abscess sinus may be due to rupture 
into the common bile duct 

Ituplure — An amcebic abscess may rupture into almost any con 
iiguous organ, and thereby a spontaneous cure may be produced 
(Fig 34) Usually it bursts into lung or pleura \\ hen it ruptures 
into the lung, the contents are suddenly coughed up a3 dark pus mixed 
with blood, so that the patient may bo almost suffocated On the 
other hand, rupture may not occur so suddenly , m this case the 
expectoration is less, a few drachms being brought up at a time, and 
induces a chronic condition resembling bronchiectasis , indeed it is quite 
common for amcebic abscess of the lung resulting m transdiaphragmatic 
rupture to be mistaken for pulmonary tuberculosis Unfortunately, 
in these cases the arambse are not usually present m the sputum 
Many yearn ago Manson pointed out that rupture through the 
diaphragm resulted in a vab e like aperture, so that the abscess 
cavity m the liver could discharge only when full Arrest of discharge 
from the lungs may not mean recovery, and cessation of cough 
may bo followed by pyrexia and the re appearance of night sweats , so 
that alternate emptying and refilling of the abscess cavity may recur 
many times before the patient finally recovers In some cases the 
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afccm becomes chronic and is accompanied bj other signs of pul 
inonary absorption such as respiratory distress and clubbed fingers 
Sudden rupture may result in the swallowing of much blood and 
consequent intkcna 

Piupture into the pleura 13 by no means as common as rupture into 
the lung It may lead to a suddenly developed pleural effusion and 
the signs of empyema and in one particular instance the author was 
able to demonstrate- animbte A distinctive character of the cellular 



Fig 3t —Diagram to show poss ble d rectlons In which a liver abscess 
may burst 

A lung B pericardium C. stomach D duodenum E peri oneal car j 
F cccum <3 ptrireuMW 


picturo may he the high proportion of eosinophil cells as described 
by V Cordier and L Morenas (1930) 

Rupture may take place into the stomach causmg vomituig of pus, 
or into the bowel causing diarrhoea and discharge of the pus with the 
fseees or the abscess may hurst with immediately fatal results mto 
the pericardium or peritoneum Choledocal fistula (rupturo into 
common bile duct) has been recorded by 3 hi Ser’unan and 3 A 
Bargen Rupture mto the inferior vena cava m3y occur rarely 
Finally the abscess may rupture through the skin of the abdominal 
wall and evacuate itself painlessly this is the most fortunate aud 
natural termination The skin Mound such a spontaneius rupture 
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may, howev er, become secondarily infected with amccbse, with resulting 
ulceration 

Chrome suppuration from a liver abecess may lead to amyloid 
disease, a rare complication winch is seldom encountered m modern 
practice, as in the case recorded below — 

The patient had spent most of lus life in the Transvaal, and his illness w-as 
of some seven y ears’ standing It began with what was considered to be a 
nght sided pleurisy, which necessitated nb resection and residence of five 
months in hospital In 1930, amoebic dysentery declared itself and a liver 
abscess was suspected , two years later a large collection of pus was noted 
m the left pleura, and eventually thoracoplasty bad to be performed , the 
pus which was evacuated was of “ anchovy sauce ” character For the first 
time emetine was exhibited, with excellent results 

(Edema of the face and legs soon after became apparent, and on his admission 
to hospital in 1932, nephrosis was obvious The unne contained 10 grammes 
per 100 c c' of albumin (Esbacb) and numerous granular and hyaline casts 
Small healed amcebic ulcers were demonstrated by sigmoidoscopy, but no 
other evidence of active amcebiasis was obtained The patient presented the 
waxen, yellow facies of amyloid disease, and a grave prognosis was given 

Mortality.— In the early years of last century the case mortality 
from liver abscess was \ cry high — something like 50-80 per cent — 
specially in the British Army Owing to adv ances in diagnosis and 
treatment however, the death rate has since fallen \ery considerably, 
so that deaths from liver abscess are extremely rare at the present day 
When death ensues it may be due to pressure of the abscess itself, to 
secondary infection by streptococci or BucnUus coh, to gangrene of the 
abscess wall, to pneumothorax, to antenna, or to some intercurrent 
disease In the author’s series of forty fn e cases there were three 
deaths, one being due to pneumothorax, and two to septic infection of 
the abscess cavity The mortality rate was G per <ent , and this 
probably represents the average death rate at the present day 
Diagnosis 

There are few senous tropical diseases so frequently overlooked as 
liver abscess , this is due to the variety of symptoms Asa French 
surgeon has put it, ** it is easier to operate upon a liv er abscess than to 
diagnose it ” The diagnosis is more easily arm ed at m the acute than 
in the clironjc cases 

The following are mistakes commonly made m diagnosis — 

(1) Failure to recognize the presence of any disease , 

(2) Misinterpretation of the signs at the base of the nght lung 
Their true significance may not be appreciated, and a primary lung 
disease may be diagnosed , 

(8) Attnbution of the associated fever to malana, syphilis, or other 
febrile process , 

(4) Mistaking other diseases, such as non suppurative hepatitis or 
the hepatitis found m association with malana, etc for abscess of the 
lner 
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Differential diagnosis — The differential diagnosis of liver 
abscess, considered t» extenso is a large subject, and presents many 
practical difficulties Differentiation has to he made from all the other 
febrile conditions it may mmulati from the continued fevers such as 
typhoid, unduhnt fever, and tuberculosis and from mtornuttint fevers 
such as malaria Indml, Manson n marked that hi had never en 
countered a liver abscess in Europian practice which had not previously 
been saturated with quinine and that it should be considered a golden 



Fig 35 — Perinephric abscess regarded as liver abscess Diagnosed by 
cystoscopy and llplodol injection and opened through diaphragm 

Caltutus In rlgl t ureter rtreplocorrl lo nrtn>- Imcocjtw, IJ Oi n 

rule to suspect hepatic abscess in all cases of abdominal disease nssoci 
ated with an evening rise of temperature 

In a case from the tropics presenting ngors and sweats the following 
have to be considered in making a differential diagnosis malaria in 
which the sweats occur after the ngor kala aznr with night sweats 
and less persistent rigors , undulant fever rarely associated with rigors 
but with continued sweating 

Then it must he differentiated from all other diseases involving the 
liver, a matter often of difliculty from gumma tuWrculous abscess 
(Hoard and Ifeyer May) malignant disease suppurating hjdatid cyst 
(Gaide, 1913), pytemic abscess due to gall stones empyema of th« 
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{,a\l bladder, suppurate e cholangitis and ascending pylephlebitis , 
and, it may be from Btlharzta mfe-tions The differential diagnosis 
of lung complications — unresolved pneumonitis pleunsy, pleuritic 
effusions, empyema tuberculosis — must be considered Finally, there 
is the differential diagnosis from perinephric abscess and pyonephrosis 
The author has encountered two cases of perinephric abscess which had 
been mistaken for abscess of the liver, in one drainage through the 
hv er had actually been instituted, and the true nature of the disease 
remained unrecognized till revealed by radiography (Fig 35 ) An 
important point is the differential diagnosis from eubphremc abscess 
(see p 229) Carcinomata of the liver may simulate abscess so closely 
and may give rise to such hepatic and pulmonary signs as almost to 
defy differential diagnosis, save by laparotomy 

Liver abscess may occur in association with A scans lumbncoides, 
through migration of this parasite into the common bile duct (Girges) , 
it has been reported, too, jn the glanders like disease melioidosis 
(Stanton and Fletcher) 

The occasional passage of blood in liver abscess may simulate that 
of duodenal ulcer, and the cbmcian should bear in mind that occasionally 
metastatic abscesses occur in association with duodenal lesions as well 
as with div erticulitis 

Case illustrating peculiar difficulties in diagnosis 

In 1D3S the patient had feen invalided from India with a continued pyrexia 
which had lasted for three months At first a typhoid infection had been 
suspected and a positive agglutination of the serum to 0 antigen in a dilution 
of 1 1 ,200 was obtained, but this w as soon found to be fortuitous and to be the 
expression of co agglutination to B enlertluhs, and the same serum reacted to 
this organism in 1 6 400 Further proof was forthcoming when this bacillus 
was isolated from the feces The physical signs m bver and abdomen the 
shoulder pain and pressure signs at the base of tbe right lung were those of 
liver abscess, which was confirmed by "V ray examination, which showed 
restricted movement of the nght diaphragm and a circular less opaque area m 
the liver substance, but there was no leucocytosis the count being 6 400 with 
a polymorphonuclear percentage of C3 The diagnosis of liver abscess was 
confirmed by aspiration of 600 c c of typical pus in the seventh intercostal 
space and from this a pure culture of B ententidva was obtained The explana 
tion appears to have been a hepatic abscess in a earner of this organism, so 
that thp infection became centred in the liver abscess pus as a ‘fixation 
abscess 


Cases Illustrating points of differential diagnosis 

From, ascending pylephlebitis — A man of thirty two was seen in hospital 
m February, 1025 on his return from Central Africa where he had spent nine 
years For one month he had been complaining of pains and occasional 
vomiting, accompanied by pyrexia and rigors uncontrolled by quinine On 
examination attention was directed to the liver, which, was enlarged, with 
local cedema and tenderness in the right mid axillary line The abdomen 
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« as protuberant , sclerotica and skin were slightly icteric , and there were 
definite signs of nna-mia There was a leucocytosia of 20,000 (Chart 5 ) 
The supposition of liepatio suppuration with biliary involvement was 
supported by a positive direct and indirect Van den Bergh reaction (8 units) 
The unne contained traces of bile and excess of urobilin An X ray examina- 
tion disclosed doming and bulging of tbo diaphragm, as in liver abscess, 
with definite fixation 

So far, the signs and symptoms pointed to abscess formation within the 
ft truary 13.3 



Chart 5. — Ascending pyelophlebills secondary to an appendix abscess, 
simulating amceblc abscess of liver. 


liver, but the presence of icterus could be taken as against the amcebic origin 
of the disease 

The probability of extensive intra abdominal suppuration received support 
from the frequent ngors and the somewhat irregular nature of the temperature 
chart Unfortunately, after an exploratory aspiration of the liver in which 
bile stained pus was obtained, the patient suddenly died 4t the autopsy 
numerous small metastatic abscesses of the liver were found, which had 
originated from an old and partially encysted retroperitoneal appendix abscess 

.From suppuratne cholangitis — \ man of forty three was admitted to 
hospital in September, 1930 He had served in India during the War, 1917-20, 
and had suffered from am® bic dysentery Small u onder then that when he 
began to complain of pain in the hver with ngora, the possibility of liver 
abscess was considered The liver was found to be much enlarged and 
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tender, and there were associated signs at the base of the nght lung The 
signs and symptoms, supported by radiography, pointed to an abscess in 
the upper part of the nght lobe There was a Ieucocytosis of 18,000 with 
80 per cent polymorphs A large right sided pleural effusion was aspirated 
and proved sterile, but blood stained pus was obtained from the underlying 
hepatic abscess which produced on culture an abundant growth of streptococci 
The patient eventually died, after a month in hospital, and, at autopsy, 
suppurative cholangitis with numerous secondary pyaimc abscesses in the 
liver proved the correct diagnosis (Chart 6 ) 

From mahipianl disease of the Uver — A retired regular soldier, aged fifty six 
September 1930 



Chart 6. — Suppurative cholangHIs due to gall-stones simulating amablc 
abscess of liver. 


years, was seen in March, 1936 After a residence m India of twenty years 
he had been in the south of England for two years He gave a history of 
illness of one year’s duration commencing with an irritative cough followed 
by definite shoulder pains Wasting, accompanied by night sweats, gradually 
occurred, associated with definite liver pain, and for the last two months 
an intermittent pyrexia bad been noted (Chart 7 ) 

Iso suggestion of the malignant character of the illness was apparent 
externally, and, when first seen, the case certainly resembled liver abscess 
It is true that there was no previous history of dysentery, but the physical 
signs, shown in the diagram (Fig 36) were compatible with those of amcebic 
abscess , there was an intermittent pyrexia (99 ”-100° P ), and a Ieucocytosis 
of 22 000 In the differential leucocyte count the polymorphonuclears were 
rather high (91 per cent ) The X ray appearances were suggestive of a liver 
abscess, and to complete the story E histolytica cysts were found in the stool 
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One disquieting feature was the appearance of a trace of bile and an excess 
of urobilin in the urine, but the Van den Bergh reaction was within normal 
hunts ' 

Operation was advised, and disclosed a small primary carcinoma of the 
stomach, with numerous secondary nodules in the liver 
Prow cholecystitis, empyema of gall bladder, gumma, and hydatid cyst — 
Tho differential diagnosis from empyema of the gall bladder, or even 
from cholecystitis may give rt«e to difficulty, especially when tho 
abscess is situated a3 it so often is m tho anterior portion of the 
right lobe 

Ait able abscess of liter { left Jobe) sw nlating antic cholecystitis — 

Slnr-h 1030 



Chart 7 —Carcinoma of llrer with pyrexia simulating amablc abscess. 

V I G 65 i\amintd in June 1939 from Sudan Previous historv 
attacks of mahria at intervals typhoid 1927 paratvphoul 1930 Recent 
recurrent attacks of fever (T 102” b ) with sex ere subcostal pain 
No lustorj of dysentery No I hi\tob tica cysts nr free forms in fares 
Lcucocytosis 21 000 (Polymorphs 79 per cent ) Rigidity of right 
reetus muscle Pain on pressure oxer gall bladder area cholecysto 
gram showed dilated distended gallbladder No alteration of 
diaphragm seen by \ ray Operation June 29 I960 Amabic 
abscess left lobe pointing to raid al dommal line Aspiration — Potain s 
aspirator — 10 ozs typical liter pus ex acin ted Subsequent combined 
course of EB I and qumoxjl Enexentful recoxery 
In differentiation tho therapeutic action of emetine is often of 
diagnostic value in that should inPammation 1 o of nmabic origin, 
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the response is almost immediate The character of the temperature 
chart, the frequent rigors, the persistence of urobilin m the urme a 
high Van den Bergh readmg, and the leucoci tosis with a relatii ely higli 
polymorphonuclear count, are ah points which will assist Morph; s 
sign — hyperesthesia over the gall bladder area — is a most important 
physical point in differential diagnosis 

Paralysis of right dome of diaphragm — A case presenting particular diffi 
culties in diagnosis by reason of the X ray appearances was seen in a N orwegian 




Fig 36 — Carcinoma ol liver primarily diagnosed as a tumble abscess, 
loss of 35 lb 1» weight slight ctdema of kKS V VV rgopbony Tvp Uctilc vocal frem tuj, 
diminished Tit vccal rwonatice dim tifcliM 

ship’s engineer in 1941 There was great enlargement of the liver uith 
doming and complete immobility of the right cupola of the diaphragm with 
a Jeucocytosis of 1 1 000 and a-socmted signs at the base of the right lung 
An exploratory la para to my revealed no abscess while at autopsy multilobular 
cirrhosis of the liver w ith collapse of the lower lobe of the right lung declared 
stseVf 

Irom n suppurating gmuina of the lner distinction may al ohave 
to be made This does not often arise — some three times in the author s 
experience Usually there are other stigmata of syphilis to be noted 
and the V. assermann reaction is positive 
Suppurating hvdatid cy«t presents another difficulty which can he 
solved only at operation Usually m this infection recurrent jaundice 
is a noticeable feature 
15 
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A case of this description was seen by the author together with Sir H E 
Griffiths in 1922 The prominent feature was the localized character of the 
abdominal swelling which caused a marled prominence in the epigastrium 
The suggestion of hj datid cyst was supported by the association of the patient 
with dogs and tho eating of watercress 

The associated symptoms are by no means so characteristic, and as 
aids to diagnosis the eosinophiha which accompanies hydatid infection 



FIS 37 — Abdominal sign! In anterior (gastric or duodenal) variety of right 
anterior Inlraperlloneal subphrenlc abscess 

F falciform ligament bulginq lo left A bud of adhesions from nmbOlcat to «wU! 
msTgtn P pos In contact with abdominal wall U gas-bubble o»cr liver daHnesi 
U umbMnu t, ens form O-AL corta] margin. 

and tlm intradermal Casom test (which is valuable) must bo taken 
into account 

From von parasitic cysts oj the liter — R Maingot (1940) has described 
these ns single or multiple more common in females than males 
They ma\ occur at anj age mostly m children The following classi6 
cation is suggested — blood degeneration cysts dermoid lymphatic or 
endothelial cjsts cystic adenomata or those due to biliary obstruction 
Multiple evsts may be limited to the liver but most commonly are 
associated with cysts of kidnevs pancreas or other organs or polyev «tic 
disease Sobtary non parasitic cysts of tho liver are congenital, of 
biliary origin, perhaps arising from aberrant bile ducts resulting in 
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benign cjstic adenomata These cysts are usually situated in the right 
lobe o! the Irver 

Differential diagnosis from subphremc abscess — Subphrcnic abscess 
is Ies3 commonly seen at the present time than formerly The usual 
cause is perforation of a gastric or duodenal ulcer , out of seventy six 
cases recorded by H L Barnard (1910), it was due to perforation in 
twenty six, the ulcer being gastric in twenty one and duodenal m five 
The left anterior intraperitoneal fossa was usually affected This fossa 
is bounded above by the diaphragm to the right by the left lobe of 
the liver, and to the left by the spleen, and by adhesions of the 
omentum to the abdominal wall (Fig 87 ) 

As in liver abscess, there are associated signs at the base of the lung 
but in these cases it is generally the left lung which is affected Au 
abdominal swelling can usually be recognized, occupying a triangular 
area limited by the costal margin on the affected side and by a line 
which is convex to the right, joining the umbilicus to the ensiform, 
and the ensiform to the costal margin Gas is usually present, and 
this, as a rule, gives nse to resonance in the upper part of the swelling , 
this sign alone Bhould be sufficient to distinguish doubtful cases from 
anuebic h\er abscess This tympanitic note may be as high a3 the 
mid axillary line and may easily lead to a mistaken diagnosis of 
pneumothorax 

When the perforation is at the pylorus, in the duodenum, or m the 
appendix, the right anterior intraperitoneal space may be affected 
Out of twenty seven abscesses of this typo recorded by Barnard four 
were the result of a perforated gastnc ulcer, and two were from per 
foration of a duodenal ulcer The fossa in these cases is situated behind 
the diaphragm above, the right lobe of the liver below, and the falciform 
ligament to the left As m liver abscess, there may be physical Bigns 
at the base of the right lung 

The right posterior fossa (the subhepatic or nght renal fossa) is 
seldom affected , of ten abscesses m this situation, one was due to a 
gastnc and one to a duodenal ulcer Rarely, the abscesses imolve the 
lesser sac of the peritoneum (the left postenor uitrapentoneal situation 
of Barnard) Two cases of this kind, out of three, wero due to a 
perforated gastnc ulcer, but the lesser sac was not affected alone 

These are the physical characteristics of subphremc abscess It will 
be seen that the maximal signs and symptoms are situated below the 
diaphragm and that there is absence of those signs which indicate 
actual destruction of liver substance As in liver a'bscess, "however, 
unless the condition is relieved, the pus may find its exit spontaneously, 
the abscess bursting into a bronchus, into the pleura, with the formation 
of a pyopneumothorax, or into the stomach or intestine It rarely 
ruptures through the slun 

The onset of a subphremc abscess may be acute and present most of 
the features associated with an mtra abdominal condition, or it may be 
subacute, with pains in the upper part of the abdomen, fever, and 
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possibly a rigor Pams in the shoulder are common Pam and 
tenderness over the lower ribs with limitation of the respiratory move- 
ments are usually present, together with a cough, slight expectoration, 
and irregular fever 

Inquiry in a typical case will show that an accident followed upon 
a history of acute indigestion, an operation for suppurative appendicitis 
or oilier recognizable cause of subphrenic suppuration 

The physical signs, like the symptoms aro subject to wide variations 
Signs of a limited collection of fluid at the base of the left lung are 
usually present In a well marked case there is an area of dullness 
clearly marked off from the resonance of the lung above, together with 
loss of breath sounds and diminution of the vocal resonance Wheu 
the abscess contains much gas a remarkable series of notes up to a 
tympanitic one may be obtained on percussion In advanced cases 
the toner lobe of the lung may be so compressed as to give a zone of 
tubular breathing and impaired resonance extending above the level of 
absolute dullness The diagnosis is often complicated by the presence 
of clear or purulent fluid in the pleural cavity above the subphremc 
collection of pus The diapliragm itself may be perforated so that the 
subphrenic and pleural abscesses connect with one another Under 
these circumstances the mortality from subphrenic abscesses is 80-40 
per cent 

Generally speaking, a liv er abscess is associated with a marked dull 
note over all the liver area while the subphrenic lias a resonant note 
of gas at one point at least 

Despite theso symptoms and signs, it is notorious that the diagnosis 
of subphrenic nbsce»s may present amazing difficulties as, indeed 
Barnard s famous dictum Pus somewhere pus nowhere — pus under 
diapliragm so freely admits This subject lias been specially studied 
by S- W irssalad«e (1937) 

Aids to diagnosis of hepatic abscess — Actual dysenteric 
symptoms are very seldom present in association with liver abscess, 
but usually some evidence of previous ulceration of the large intestine 
may be obtained by palpation of the abdomen when infiltration of the 
sigmoid flexure (24 per cent of cases) an! of the circum (8 per cent) 
may be elicited 

Sigmoidoscopic examination may assist (see p 178) but it is not 
always possible to obtain evidence of ulceration of the lower bowel, 
as this is usually in and around the ca?cum far beyond the range of the 
instrument 

Examination of the fmces — When there are clinical evidences of 
hepatic abscess, the discovery of E histolytica cysts in the f©ces is of 
great confirmatory importance 

Blood-examination Leucocytosis — In association with pus 
formation within the In er, it is reasonable to expect an increase of the 
leucocytes, and usually there is a genuine increase , it varied from 
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9,000-35,000 m 88 per cent of the author s senes It must be noted 
that, in contradistinction to pneumonia and other septic conditions, 
the total increase of the leucocytes is seldom very high The average 
is about 15,000 An actual increase of polymorphonuclears above 
80 per cent is rare , in the author s records this occurred only six 
times Tho highest differential count recorded was 88 per cent and 
once there was a polymorphonuclear count as low as 85 per cent 
As a general rule, the leucocytosis is higher with acute accumulation!, 
of pus, and lower with larger quantities There may he, as in fiv e cases 



Fig 38— Liver abscess with splenomegaly (malarial) and advanced 
ansemia. Recovery on emetine treatment. 

Hemoglobin, 40 p*r emt , red erlls, 1 S7S 000 C rare blood ebanj?* Wassennann 
reaction + + , ♦ po nt ot maximum tenderness. 

of the author’s senes, no increase of the leucocytes — a fact which may 
lead to considerable difficulty in arming at a correct diagnosis The 
average differential leucocyte count in the author’s senes, in association 
vnth H M Willoughby (1929), was as follows polymorphonuclears, 
70 per cent , lymphocytes, 22 per cent , large mononuclears, 6 ptr 
cent , and eosinophils, 2 per cent. Occasionally, howev er, eosmophika is 
encountered, and may be, as m one case, as high as 60 per cent In these 
instances, some additional exciting cause may be present, lor instance, 
asthma, so that the intrahepatie suppuration stimulated the already 
existing eosinophil response 
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Anosmia — Amentia is not a constant feature of liver abscess, unless 
absorption of septic material lias proceeded for a considerable 
length of time (iravo anaemia with a reduction of the haemoglobin 
below 80 por cent has been encountered in eight cases, buC in only 
one has the author observed changes so extreme ns to resunble a 
genuine pernicious amentia 

A Goanese stew ard « as seen in October 1928, with enlarged liver and 
spleen the result of old standing malana The htemoglobin w as reduced to 
40 per cent and the red blood corpuscles numbered 1 376 000 with normo 
blasts and alteration in the 8120 of the cells Remarkable improvement 
of his blood picture took place after aspiration of the liver abscess and 
emetine treatment (Fig 38 ) 

Radiological evidence — An X ray examination may be extra 
ordinarily helpful or it may be the opposite The salient points to 
observe are fixation and bmited movement of the diaphragm on the 
affected side, and sometimes irregularity of ita outline The increase 
in the Bize of the liver, and especially the projection of the lower margin 
into tho abdominal cavity, may also be visualized and can best be 
men ly screening 

In the author e series doming of the diaphragm on the right side 
afforded an efficient help in one third of the cases The picture showed 
stretching of tho diaphragm, sometimes 2| to 3 inches beyond the 
normal limitation of movement, and indistinctness or blurring when a 
rupture into the pulmonary cavity was imminent (Plato X) In one 
instance the valve-like opening through the diaphragm into the pleural 
cavity was visualized E Bressot (1930) says that the right cupola 
should surpass the left by 2 cm but in the case of a right lobe abscess 
it mnj surpass it by 6 or even 10 cm Attention should be paid to 
alterations w the cardiophrenic angle which should the abscess I e 
laterally situated becomes less acute more nearly approaching a right 
nnglo (Plate X), but if the abscess 13 nearer the v ertebral column, the 
angle is more acute Serous effusions into the pleural cavity nud 
secondary abscesses ui the lung wav be seen but it is disappointing 
that the actual abscess cavity within the liver itself lias not often* 
been accurately demonstrated by radiographic means (Plate XI, left ) 

The value of thorium dioxide in the diagnosis of liver abscess has 
been emphasized by R T Reeves and E D Apple (1933) Thorium 
dioxide (thorotrast) is given intravenously in 12 c c doses with a total 
of 72 c c over a period of fourteen days Three days after the last 
injection X ray examination disclosed an enlarged In er and the outline 
of the liver abscess In three of the author s cases the cavities were 
partially ealeified and their outline could be seen in the radiograph 
After aspiration the cavity occasionally becomes filled with gas and 
may give a shadow marking the abscess site (Plate XIII p 426) 

P Heymann (1923) has recorded ten cases m which pneumopen 

• The author recently treated a case m wh ch a leas opaoue area In the liver 
substance delimited the actual cavity and lomed an accurate gu de to aspiration 
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toneum lias been used -with success in locating abscesses of the liver 
By this method the organ is surrounded by a gaseous zone which 
renders its outline visible 

Radiography assists m the differentiation of liver abscess from 
subphremc abscess, tuberculosis of the lung, and empyema. 

Aspiration as an aid to diagnosis — The most practical method 
of demonstrating the presence of an abscess is by aspiration — by 
drawing up liver pus into the exploring synnge Anatomical details 
hat e to be borne in mind by the operator At no point should the 
aspirating needle bo inserted for a distance greater than 8£ inches 
from the chest wall Beneath that zone lies the inferior vena cava 
and fatal results hate followed too vigorous an aspiration without due 
regard to anatomy The needle should be inserted, under local ames 
thesia, at the most tender and prominent portion of the liver If, 
however, there is a definite bulging of an intercostal space m the 
axillary line, then that should be the point of election , sometimes, 
however, it may be advisable to select the posterior aspect of the thorax 
at the angle of the scapula In exploratory aspirations the needle 
should always be inserted in an upward and inward direction le, 
towards the nipple , the needle will then pass through the mam 
structures of the liver, and will be likely to tap the abscess in the upper 
part of the right lobe It will readily be seen that it is unsound to 
pass the needle in a strictly horizontal direction While the needle is 
entering the h\er, traction should bo made upon the plunger, m order 
that any pus encountered may enter the barrel of the synnge and 
be recognized 

In acute cases liver abscess pus is a charactenstic chocolate 
colour, but in long standing cases it may be thicker, of a gummatous 
consistency, and actually yellow Very rarely can amceb© be demon 
strated in aspirated pus , the author has succeeded in doing so on 
only two occasions, though others have had better fortune, for S M 
Chen, G W Van Gorder and Y K Yuan (1931) found amceb© in 
twenty six out of forty cases The amreb© usually appear in the pus 
at the end of aspiration as they are situated actually in the walls 
of the abscess cavity The microscopic characteristics of the pus may 
be (1) many disintegrating leucocytes, (2) hepatic cells undergoing 
fatty degeneration, and (3) cholestenn crystals It is usually sterile on 
culture, but m longstanding cases streptococci and Bacillus coh may 
be present 

H L Chung et al have described a novel method by aspiration 
injection of air and 10 c c of hpiodol which Binka to the bottom of the 
cavity and, with air floating above it, reveals the size and shape 
of the ca\ ity by X rays or fluoroscopy By these means it is found 
that the actual healing of the liver damage mav be a matter of weeks 
or even months 
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Lhcr -function tests. — The value of biochemical tests m indicating 
imolvement of liver function has Leeu emphasized by A T Hurst 
In this connexion the author a attempts to utilize the Imvulose tolerance 
and the t romsulphthalun tests lia\ e shown them unreliable 

Treatmi-st or Hepatic Ajuebiasis 
A cute amoebic hepatitis (or hepatic nmcrl lasis) reacts very quickly 
to emetine injections given in the generally accepted dosage The 
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nnpro\ ement is noticeable after the injection of 2-3 grains Subsequently 
routine anti amoebic treatment should be given (Chart 8 ) 

Chronic hepatic amccbiasis is also amenable to anti amoebic treat 
mont especially to injections of emetine or the administration of 
ipecacuanha ponder Aperients such as the sulphates should bo 
used cautiously and the patient should be placed on a low dietary 
The liver is poulticed by hot fomentations and antiplilogistine an! 
if there is much pain dry cupping may be resorted to or leeches may 
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Radiograph of dome of diaphragm in amoebic abscess of liver 

AMCEBIC ABSCESS OF LIVER 

PLATE X 
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be applied over the affected aiea Ammonium chlonde m 20 gram 
doses three times a day appears to ha\ e the effect of reducing it 

There has been considerable controversy abont the effect of emetine 
and E B I in the treatment of hepatic abscess In the author’s opinion, 
there are undoubtedly cases in which the physical signs of liver abscess 
and the accumulation of pu3 have disappeared upon intense anti 
amoebic treatment , but this is by no means always the case The 
possible explanation of this will bo given later 

Can a liver abscess always be aborted or prevented from forming 
by routine treatment with emetine bismuth iodide ? Since the adop 
tion oILBl and qouiovyl as the stock treatment for all cases of chronic 
amcebiasis, failure has once been recorded among the author’s cases 

This concerned a man of fifty eight who had spent forty two years m 
West and Central Africa In 1925 he bad been operated upon for acute 
appendicitis, and ho subsequently suffered from hepatitis and was said to 
have developed a liver abscess which was controlled by emetine injections 
E histolytica were found only once in the faeces, in January, 1934, when 
amoebic ulcere were demonstrated in the bowel by sigmoidoscopy During 
the nine years be had suffered from tune to time from febrile Attacks which, 
were controlled by injections of emetine , liver abscess had been suspected 
but A ray examination of the liver and gall bladder had faded to reveal any 
abnormality, while his general health had remained excellent and he had 
continued to put on weight The only suspicious feature was a persistently 
high leucocyte count of 11,000 He was then given a thorough course of 
E B I and qumoxyl lasting twelve days 

On his return to Rhodesia he remained well for a jear, then the febnle 
bouts recommenced, and in October, 1935, be returned to have an exploratory 
laparotomy performed for suspected cholecystitis In “November, 1935, a 
chronic intralobar hepatic abscess the size of an apple was found in the 
posterior part of the Tight lobe of the liver, where it was very difficult to 
locate and approach It was drained, and four ounces of pus escaped Con 
V3lescence lasted eight weeks but was retarded by the intervention of an 
attack of amoebic dysentery with blood and mucus in stools containing 
numerous active E histolytica, and later by a B coh bacilluna The dysentery 
was controlled by a further course of E B I and quinoxyl and the bacilluna 
by mandelic acid treatment The patient finally recovered and has remained 
free from any symptom of amcebiasis ever since 

When ngors are present or when there are signs of bulging or cedema, 
medicinal treatment is of little value, and steps must he taken to 
aspirate pus from the In er 

Aspiration — Aspiration of liv er pus by means of Potam's aspirator 
has received much support It must, however, always be preceded 
by preliminary aspiration Local anaesthesia (2 per cent novocain; 
is usuallv sufficient, but general narcosis is advisable in nervous 
subjects A medium or full sized aspirating needle is used, as the pus 
mav be too thick to flow through a cannula of smaller bore Yellow 
serous fluid suggests a pleural exudate, especially when fibrin is present, 
and may indicate an underlying hepatic abscess Sometimes, evpn 
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when no pus is found, great improvement follows the aspiration of 
sev eral ounces of blood from the liver (Jwpalic phlebotomy) 

Tbe closed, or aspiration method of evacuating liver pus is no new pro 
ccdure It was advocated as Jong ago as 1828 by AtmesSey, and was used 
in 1871 bj Maclean by means of the Bowditch aynnge In 1883 Manson 
devised his well known trocar and cannula m order to drain liver abscess 
In 1902 Sir Leonard Rogers advocated repeated aspiration of the hcpatio 
abscess, and injection of quinine in solution as an amcebicide 

The records of the British Army in India m the closiug days of the 
last century are very impressive Out of 2 6G1 cases treated by open 
operation, the mortality was 56 7 per cent This was before aspiration 
methods had been generally adopted Since that time, out of 111 
cases collected from various sources, which were treated by aspiration 
alone, the mortality has been shown to be less than a quarter of that 
figure 

The advantages of using Potam s aspirator are many , tbe death 
rate has been reduced considerably , the shock to the patient is 
negbgible , and several pints of pus may be evacuated When anti- 
amccbic treatment is instituted recurrence m the majority of instances, 
does not take place When pus has been found by exploratory 
puncture, the aspirating needle is inserted along the same track and 
pus will flow when the stop cock of tho exhaust bottle is turned 
Should the pus prove to lie too thick for aspiration it may be diluted 
by injection of weak eusol solution into the abscess cavity The 
method is so simple that it may be practised in tho patient s room in 
the absence of the facilities offered by an operating theatre 

Somt times almost incredible quantities of pus are aspirated The 
author has frequently obtained 40-fO oz but in one reported by 
\ C Alport and P Ghahoungui 8 500 c c (120 o 7 ) were reraoied by 
one aspiration The total amouut was 8 100 c c (270 oz ) in four 
aspirations The liver therefore showed itself capable of accom 
niodatmg nearly one and a half times its volume of pus without rup 
hiring 

Usually an effusion of serum takes place into the abscess cavity 
immediately after the aspiration, and the swelling and pain thus 
produced may give nse to symptoms simulating n re accumulation of 
pus likewise a passive effusion of serum into tho pleural cavity 
sometimes occurs Usunllv the passage of the needle through the liver 
is painless 

The author regards aspiration by Potam 8 method as the method of 
election In big senes 47 per cent of coses were curt d hj one aspiration 
but in three cases a second or even a third had to be 
performed There is a certain nsh of hemorrhage after multiple 
punctures by this method, but unless the liver substance is actually 
lacerated, there appears to be little danger Whenever possible, 8 or 4 
grains of emetine should be injected hypodermically three or four 
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days before aspiration, as this procedure definitely lessens the nsk of 
subsequent bfemorrhage 

A thorough course of E B I and quino-cyl should he git en as a sequel 
to aspiration, especially in those cases in winch there are E histolytica 
cysts in the fasces The following is a typical instance of tins procedure 
A ship’s engineer was seen in November, 1932 He had suffered four months 
previously from amcebic dysentery, and bad been treated on board ship as 
\octmhtr 19 '3 
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Chart 9 — Amoebic abscess of liver, to show effect of the combined aspiration and 
emetine treatment The result was successful 


a case of pleurisy, on account of right sided pam The signs and aj mptoms 
of liver abscess were fairlv definite and were confined to the liver and base 
of the right lung , shoulder pam was also marked The X ray examination 
revealed typical doming of the diaphragm, and a leucocytosis of 15000 was 
found Aspiration by Potam’s method in the eighth intercostal space in 
the mid axillary line, resulted in the withdrawal of 45 ounces of pus Almost 
immediately the fever ceased and signs and symptoms disappeared An 
after course of combined E B I and quinoxyl treatment was given, and the 
patient left hospital looking well and strong after thirty two days There 
has been no recurrence since (Chart 9 ) 
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The open operation, — Only occasionally at the present time has 
resort to bo made to open operation and drainage of liver abscess 
In longstanding cases the pus may be so thick, and the necrotic tissue 
in tbo wall of the cavity so abundant, that the only means of evacuating 
it is thorough dramago and irrigation hj the Carrel Dakin method 
Secondary infection is the most important indication for tins method 

A C Alport and T Ghakoungm (1 *>39) tbink that the modern practito 
should be to aspirate the ibsceos before operation, stain a smear of pus, 
and examine for bacteria and, when D pyocyaneu « or other organisms 
are present, to givo sulphooanude 2 grm for 10 dajs, with injection of 
soluceptacino into the abscess cavi'y 

Transpentoneal route — When pus is struck below the costal margin, 
the exploring needle is left in situ and the abdomen is opened at this 
site, the intestines being protected with packing If adhesions are 
present they are divided, and sinus forceps are directed along the 
needle and pushed through to the abscess , the blades are opened after 
withdrawal of the needle A suction apparatus minimizes the risk 
of soiling 

Tho finger is inserted into the abscess cavity, and when the first gush 
of pus ceases the exit is lightly plugged with gauze, and the margins 
of the liver wound are carefully sutured to those of tho parietal pen 
toneum, the remamder being closed The gauze plug is now removed, 
and a wide drainage-tube, provided with a flange and lateral opening 
is introduced to the bottom of the abscess cavity This approach 
is useful for multiple abscesses and for those extending anteriorly and 
to tho left lobe It is undoubtedly the safest method of approach 

Transpleural route — Should the abscess be found through an inter 
costal space, a few inches of rib are resected Tbo diaphragm should 
then be stitched to tho thoracic wall, when the abscess may be opened 
by passing a pair of forceps through the pleura An attempt should 
bo made to stitch the capsule of the liver to the diaphragm Should 
the pleura be opened, pneumothorax will result, but this is not neces 
sanly a serious accidont On no account should pus bo permitted to 
enter the pleural cavity If pleural and peritoneal adhesions are not 
present, it is usually advisable to pack the cavity with gauze and 
complete tho operation in two days time The two stage method is 
advisable when using this route 

The following case is cited ns showing the necessity of obtaining 
thorough and efficient drainage after operation 

A man who had lived in the Transvaal all Jus life «as seen in January, 1031 
In March, 1030, he had suffered from * dysentery ’ and had been treated 
by emetine injections in South Africa lie came to Tngland in June, 1930 
and in November of that year was taken suddenly lU, with high fever, nausea 
and vomiting 

In December, 1930 he was admitted to a London hospital, where enlarge 
merit of the liver was recognized also involvement of the base of the right 
lung The leucocytes numbered 14 758 After a preliminary aspiration of 
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500 c c of pus open operation was performed and a tube inserted into the 
abscess cavity Active E histolytica were found in the pus but there was no 
response to treatment with E B I (19 grains) 

The recovery of this case after admission to the Hospital for Tropical 
Diseases on 'March 10 1931 was due to the establishment of free 
drainage On re opening the wound in the seventh intercostal space in the 
mid asillaiy line, 10 ounces of claret like pus were evacuated 1 J inches of the 
eighth nb were resected and the cavity was explored and thoroughly washed 



Fig 39 — Liver abscess of anterior surface of right lobe South African 
Infection 

signs at base of tight lung no E ku o>y irji cy«t» in fraM leuroryt/w , " 1 000 Open 
operation, 10 fl ox. of pna eraonated secondarily nfected wi b Bacillus co li. 

© site of absciss + +• + maximum trodtrnces. 

out with normal saline A rubber drainage tube was inserted and the Carrel 
Dakm method of continuous drainage instituted Rapid convalescence took 
place \oE histolytica cjsta were found in the fa’Ces after repeated examuia 
tions but they were discovered a year and a half later necessitating a com 
bined course of E B I and quusoxyl (Fig 39 ) 

Necrosis of one or more ribs in the vicinity of the drainage-tube is 
a not uncommon event after operation for hepatic abscess Lecorate 
(1913) has described sit cases and thinks that this complication is 
more frequent in those instances where the abscess has been opened 
without resection of a rib and that it is caused by insufficient drainage 
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or, it may be, by pressure of the drainage tube The necrosis usually 
affects the anterior part of the ribs and their cartilages 

Treatment after operation — Tor the first two days after a 
liver abscess has been opened the discharge is considerable, and the 
dressing may have to be changed frequently Verr soon, however, 
should the case do well the discharge diminishes, and the dressing 
requires renewal every other day or every three or four days 
During the first week the drainage tube, provided it be acting efficiently, 
should not be disturbed more particularly as it may be difficult to 
replace Later it may be removed and cleaned and when discharge 
has practically ceased, cautiously shortened It is a great mistake to 
begin shortening the tube before it is being pushed out or so long as there 
is any appreciable dueharqe If there is the slightest indication such 
as rise of temperature, that pus is being retamed the sinus if necessary, 
roust be dilated with forceps and finger and a full sized drainage tobe 
introduced as far ns it will go If this does not suffice a counter 
opening may have to be made Delay in reined jvig imperject drainage 
is serious and it may be fatal 

Should an abscess on being opened be found to bo secondarily 
infected or should it become so it must be flushed out daily with a 
weak, non mercurial antiseptic and a counter opening made if necessary 
Continuous drainage by the Carrel Dakin tube method and daily eusol 
irrigation is often very successful 

After a liver abscess has been opened and is draining well the 
temperature rapidly falls and in a few days becomes normal Shonld 
fever persist it 19 to be inferred that the drainage is inefficient, that 
there are other abscesses m the liver or that some complication has 
arisen If another abscess is suspected it should le sought with the 
aspirator and drained 

It is advisable to give emetine hypodermically m 1 grain doses both 
before and after the operation and to continue to exhibit it for a 
fortnight 

If any symptoms of hepatic inefficiency due to extensive destruction 
of liver tissue are noted the presence of diacetic acid or a high ammonia 
coefficient in the unne should be an indication for the oral or rectal 
administration of glucose and sodium bicarbonate or in some cases 
for intravenous injection in 5 toldpercent solution 

After evacuation, a Carrel s tube is passed inside the larger drainage- 
tube and irrigation with Dakin s solution is carried out by means of 
a large glass synnge at two hourly intervals for nineteen days A 
preparation containing ferments (Enzymo! Fairchild) half an ounce to 
an ounce ot water is useful for injection into the abscess cavity lor 
dissolving adherent sloughs 

Indications for emetine treatment — It is necessary that some 
hypothesis be formulated as to the rationale of these various methods 
of treatment Most authorities recognize that emetine has a selective 
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action in acute amcebic hepatitis which occurs m the course of amcebi" 
dysentery In amcebic hepatitis numerous small necrotic foci contain 
mg * nests of amcebic form in the liver (Fig 40 ) It is reasonable 
to suppose that emetine therapj extirpates these and that the surround 
mg necrotic tissue is absorbed The=e considerations are based upon the 
observed fact that the alkaloid — emetine — has a selectn e action upon 
the trophozoites of E histolyttca, while E B I exerts a special action 
upon cysts 



FIzj 40, 41 — Diagrams to Illustrate the formation of amoebic abscess of 
the Hrer 
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The next stage in the formation of a liver abscess, which may be 
termed tho early suppurative stage, is less acute Here the necrotic 
tissue, which has been liquefied by tho action of the amcebro, is sterile 
(Fig 41 ) The omccbffl living in the actual abscess cavity are still in 
an active state of multiplication and are vulnerable to the action of 
emetine Small intrahepatiC abscesses yield rapidlv to emetine 
therapy and the necrotic tissue becomes absorbed into the body without 
necessitating free drainage 

In tho thml stage, the abscess cavity contains a fairly large quantity 
of stenie pus ($-1 pint) and its walls are lined with necrotic tissue 
containing active amrebip (Tig 42 ) It is at this stage that aspiration 



rirs. 42, 43 — Diagrams to Illustrate the formation of amoebic abscess of 
the llrer- 
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combined 'with emetine therapy is effective The amount of pus is 
too large to be absorbed, and the amceb® in the abscess ca\ it} ar 
vulnerable to the action of the emetine 
In the final stage, the abscess cavitj has grown to a large size and 
the active amceb® have died out, because conditions are unfavourable 
to their further multiplication A similar process takes place in 
gummata of the liver and tn tuberculosis m which diseases also the 
causative organisms eventually disappear 
As a rule, m longstanding amcebic abscesses secondarv infection 
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Chart 10 —Fatal cast of amcebic abscess ot the liver Rupture Into the right lung 
Death from streptococcal septicaemia. Failure of emetine and aspiration therapy 

with micro organisms takes place, and when this has occurred, emetine 
therapy can no longer hav e effect Open free drainage now becomes 
imperative, in order to -evacuate pus, the tube being sufficiently large 
and perforated to afford efficient and continuous drainage (Fig 43 ) 

Ppoonosis of Hepatic Abscess 

Under modem conditions, with early operative interference and 
with emetine and E B I therapy, the prognosis is good in cases of 
Bingle abscess In multiple abscesses, however, or m a single abscess 
if it is loculated, it is by no means so good and if there are more 
than two or three abscesses, it is usually liopeles3 
U partial rupture into the lung takes place, there is danger that tbe 
original abscess cavity may become infected with streptococci, and 
10 
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that eventually a streptococcal septicaemia may result (Chart 10) 
The following caso illustrates tlus point . — 

A rowing engineer bad suffered for nearly thirty years during his residence 
in India from periodical attacks of diarrhcea, but the first inklings of a liver 
abscess were noted on July 13, 1931, when he fell from a ladder on his left 
side Bis illness then commenced with diarrhcea and a hi„h temperature, 
which was at first suspected of being typhoid or malaria Liver abscess was 
definitely diagnosed on October 9, when he was admitted to hospital 
Repeated aspirations of the liver resulted in the withdrawal both from the 
lung and from the liver, of pus which was found to be heavily infected with 
streptococci On October 17 an open operation resulted in the withdrawal of 
more pus , a partial resection of the eighth nb was made and Carrel Dakin 
drainage instituted bo improvement took place in Spite of the adnunistra 
lion of antistreptococca! serum and blood transfusion Streptococcal 
septicamia waa diagnosed, and death took place on January 1, 1932 

At the autopsy three distinct abscesses sere revealed— all situated in 
the right lobe of the hver, one was healed and one in the process of 
granulation, but the third, which bad not been touched by any ot the operative 
procedures, contained a pint of pus and involved the posterior portion of the 
right lobe Extensive compensatory hypertrophy of the left Jobo of the 
hver was present A loft aubdiaphragmatic abscess was found in the sub 
phrenic space In the right lung there was a small loculated empyema 
situated posteriorly The spleen was greatly enlarged and soft but no 
macroscopic evidence of amcebio ulceration of the large intestine was found 
(See Fig 29, p 210 ) 

The question of return to the tropics alter recot ery from liver abscess 
is a matter that frequently has to be decided If a relapse of fhe 
amccbie abscess has occurred during treatment, or if very considerable 
damage to the liver tissue has taken place, the patient should remain 
in a healthy and temperate ebroate hut there are many instances 
of patients who have enjoyed permanent good health in the tropics 
after recovery from liver abscess Before giving permission for the 
patient to return it must be ascertained by repeated sigmoidoscopy 
and examinations of the fteces, that the bowel is thoroughly cleared 
of amcnbic infection Through neglect of this precaution, re 
infection of the liver from the bowel may occur Recurrences of hver 
abscess have been known after periods as long as from five to seven 
years from the formation of the first 
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AMEBIASIS (continued) ; RARER AMEBIC LESIONS 

Ashebic Abscess op the Lung (Pulmonary Amiebiabis) 

As a general rule, amoebic abscess of the lung is secondary to abscess of 
the liver, but primary pulmonary amoebic lesions hat e rarely been 
described Usually they are single, but they may be Bmall and multiple 
The lower lobe of the right lung is the part usually im ohed, and the 
diaphragm becomes adherent to the lung as well as to the In er 
Rupture takes place into the bronchus and the pus is then 
expectorated 

Microscopic pathology — The inner surface of the abscess wall consists 
of a zone of necrotic material containing histolysed lung cells, amceb®, 
a few polymorphonuclear leucocytes, and many lymphocytes * 

In most cases of aincebiasis in which the lung is affected, direct 
extension of a pres lously existing hepatic abscess through the diaphragm 
can be proved to have taken place Rupture of an unrecognized 
liver abscess into the lung may produce the most taned pulmonary 
symptoms, so it is not surprising that when such an accident takes 
place, other more famibar conditions of the lung are first envisaged 
Extension of an hepatic abscess into the lung — or secondary pulmonary 
a mce bums — maj simulate bronchiectasis or unresolved pneumonitis 
(Plate XI, right, facing p 235 ) 

The author has records of instances of this complication, in two of 
which the diagnosis of tuberculosis had original!} been made 

The first was a staff sergeant of the R F A who originally contracted 
djsentery in India, and was invalided to England in 1915 suffering from 
dysenteric symptoms associated with phlebitis of both legs Later he had 
repeated attacks of “ pneumonia ’ in the lower lobe of his right lung which 
were succeeded by thrombosis of the pelvic veins with compensating enlarge 
ment of the superficial abdominal veins In February 1920, five jears and 
two months after the original attack, he suffered from repeated attacks of 
“ pleurisy ” accompanied by profuse blood stained expectoration At the 
time he had been thought to be suffering from pulmonary tuberculosis On 
admission to hospital this diagnosis was altered by discovery of E 
histolytica cysts m the feces There was clubbing of fingers and toes and 
the superficial abdominal veins were varicose On intensive emetine and 
E B 1 therapy, he made a rapid recovery 

A second case, seen in 1921, was similar m many ways except that no direct 
evidence of amcebiasis, by the presence of E histolytica cysts in the feces, 
was obtained The patient was an Englishman who had resided many years 
245 
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m India and had recently returned to England on leave The eigna and 
symptoms w ere mostly confined to the lower lobe of the right lung Response 
to specific treatment with emetine was mo»t sinking, and m less than six 
months he gamed 47 pounds in weight 
A lady who travelled in Chile amved in London in Way, 1927 Within 
two days she developed signs of pleurisy at the base of the nght lung , three 
days later there was high fever with h-emoptysis and Expectoration of blood 
stained, frothy pus, accompanied by acute diarrhcea X ray examination 
showed a large consolidated mass in tha centre of the nj'ht lung (on which a 
previous diagnosis of malignant disease of the lung had tentatively been made) 
There was, however, a Icucocytosis of 35,000, and the author was able to 
demonstrate active E histolytica in the melamie fax^s \ rapid recovery took 
place on emetine injections (10 grains) and ipecacuanha (5 grains at nmht, 
total 60 grains) and the patient remained in good health afterwards 
A young man from Shanghai had suffered for years from dysenteric 
symptoms and liad lieen invalided from the East suspected of suffering from 
pulmonary tuberculosis In the autumn of 1925 he developed a violent 
cough w ith the expectoration of blood stained, purulent sputum, and a diag 
nosia of pulmonary amcebuisu was made on the radiographic appearances 
E histolyUea cysts were found m the f*ccs and he lind a leucocytoai3 of 
20,000 On appropriate treatment with emetine and ipecacuanha a rapid 
recovery took place Tins case was notable in that the skiagram showed the 
valve like flap formed by rupture of the diaphragm 

A fifth case demonstrates the complications which may occur if the condition 
is not recognized and suitably treated The Quartermaster of a Regiment 
of the 29tli Division had landed in Gathpoli m April 1915 and remained there 
until the evacuation in 1916 After suffering from amccbic dysentery, he 
developed a liver abscess which burst into lrn nght lung in March of that 
year After courses of emetine therapy, which were not successful, several 
ribs were resected and the liver abscess was drained in July, 1917 The sinus 
never healed, and the patient developed a bronchial sinus which communicated 
with the pleural wound Apparently numerous pockets of pus had formed 
In November, 1924, a modified Eslander operation was performed, and tbe 
sinus healed Under prolonged emetine there pi the patient made a good 
recovery, and he has since remained m fairly good health 

There ore various points to be noted in connexion with the diagnosis 
of transdiaphragmatic rupture of liver abscess Hiccough is a not 
uncommon accompaniment Chocolate-colonml liter pus is nsually 
noted m the first portions to be expectorated , subsequently the sputum 
becomes more profuse yellow and frothy, and not until the abscess 
cavity is almost empty is it viscid and gummatous Expectoration of 
liver pus causes a considerable degree of pulmonary irritation When 
paroxysms of coughing occur, pus accumulates and is then evacuated 
in large amounts at periodic intervals Lying on the sound lung sets 
up irritation, while relief is obtained by turning to the affected side 
Some assistance m diagnose can be obtained from the microscopic 
appearances of the expectorated ptis, which usually contains Charcot 
Leyden crystals, the remains of liver cell- and epithelioid cells denied 
from the lung Sometimes fibres denied from the mu«cles of the 
diaphragm may also bo recognized 
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Id all cases of abscess discharging through the lung a careful record 
should be kept of the body temperature, the daily amount and character 
of the expectoration, and the weight of the patient If the temperature 
remains raised, if the amount of expectorated pus is constant or 
increases, or if the patient continues to lo=e weight, an attempt should 
be made to reach and dram the abscess from outride, especially if 
there is no response to medicinal treatment after full do^es of emetine 
and ipecacuanha If the temperature remains normal, the pus 
gradually decreases, and the body weight is maintained, operation is 
unnecessary, or at all events should be deferred 
The X ray appearances present a well marked opacity at the ba-e of 
the right lung with obliteration of the costophremc angle and immo 
Vnlity of the right hemi diaphragm, appearances which in native races 
are apt to be taken as evidence of tuberculosis 
Primary pulmonary amcebums — In a case of primary pulmonary 
amcebia'is the condition is not so readily recognizable as m the fore 
going Abscess of the lung due to U histolytica can occlr quite 
independently of abscess of the liver , it is seldom recognized during 
the lifetime of the patient although A C Alport and I Ghahoungui 
have demonstrated 71 histolytica in the walls of a pulmonary absce»s, 
and in microscopic Bection the organisms were seen penetrating the wall 
of a pulmonary arterv 

Cohn m 1873 described ten absceases of the lung which were secondary to 
a thrombosis in the liver, and in a case reported by lloson the liver abscess 
had actually burst into a aubhepatic vein and then spread to the lung In 
primary pulmonary ammbiasis, the probable route by which the ammbss 
gam access to the pulmonary circulation is, as suggested by C H Bunting 
in 1906, bj direct embolism into the lung through the circulation from the 
colon In Bunting’s case firm consolidated nodules were found in the lung 
and m each entamcebm were demonstrated in section 
In another case, described by Opie in 1901, a large amcebic abscess was 
found in the right lung, there being present, also, what appeared to be a 
healed amcebic abscess of the Jiver 

Tuffier (1908) recognized the condition during life, and he is reported to 
have cured his patient by operative interference In this case the abscess was 
situated in the ngbt lung and haemoptysis, fever, and other symptoms were 
present Loison reported a similar instance, and suggested aspiration of 
the pus The abscess cavity was outlined by means of a radioscoptc screen. 
The same patient subsequently developed a hepatic abscess JUS Macfie 
(1920) found at autopsy, an ammbic abscess of the lung in association with a 
similar condition of the liver, the two lesions not being connected with each 
other , and in 1923 Eamond, Denoyelle, and Lantman recorded an interesting 
case in which multiple pulmonary abscesses, without ascertainable involve 
ment of the liver, were recognized during hfo and all symptoms disappeared 
after emetine therapy C A II Dopter (1927) has given a vivid description 
of this complication as it occurs in French military practice 
R \V Keeton and M Rood gave (1938) an excellent description, illustrated 
with radiographs, of this complication as it occurred m Chicago 

X ray examination may not reveal any endpnt lesions, but B A 
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Dormer and J Tnedlander (194J) state that the radiographic appear- 
ances may resemble tulierculous infiltration or bronchopnemnonic 
consolidation 

So far, there aro no authentic instances of amcebu having been 
demonstrated in the sputum, although various obser\ ers have described 
bodies winch they thought might be dead organisms, but which probably 
were the large epithelioid cells usually present in inflammatory pul 
monaty conditions 

Three cases of primary pulmonary amcebiasis which have occurred 
in the author's practice are described below \11 three responded in 
a dramatic manner to emetine and ipecacuanha therapy It wall be 
noted that the diagnosis of this curious condition must lie based upon 
the previous history of intestinal am<ebia«is, the leucocytosis, and 
lasting response to emetine therapy 

The first case was that of an cv soldier who had suffered from amcebic 
dysentery in 1918, and was admitted to hospital m March, 1921 He was 
|U and emaciated, and his mam symptoms were acute pain in the lower 
(nest on the right side, accompanied by cough, fever, and respiratory distress 
I’rofuso purulent sputum, without hemoptysis, was expectorated, and an inter 
mittent pyrexia varying between 101° and I02 1 ’ P with nocturnal sweats, 
and a leucocytosis of 14 000 were present Iso clubbing of the fingers was 
noted A patch of dullness 4 inches m diameter was found below the 
angle of the right scapula, with bronchial breath sounds and occasional 
crepitations Later, similar broncho-pncumonic areas became apparent in 
the lower lobe of the left lung The sputum contained numerous pus and 
largo epithelioid cells. No evidence of liver involvement was found The 
probable diagnosis appeared to lie tuberculous broncho pneumonia but 
as no improvement took place after a month in hospital, emetine injections 
(1 grain) daily, together with 10 grains of powdered ipecacuanha, were 
instituted There was immediate improvement the temperature become 
normal, and the patient recovered and regained 28 lb in weight 

An ex soldier from Mesopotamia had suffered from amoebic dysentery 
with numerous relapses, and had been treated in hospital Re admitted in 
May, 1921, fourteen days later he commenced to suffer from rigors, together 
With bronchial pneumonic consolidation of the lungs nocturnal perspiration 
and promise purulent expectoration The signs and symptoms suggested 
miliary tuberculosis There was a slight leucocytosis of 9,000 but the feces 
contained no E histolytica cysts In this case also there was striking improve- 
ment following the injection of 16 grains of emetine with, later, 10 grains of 
ipecacuanha at night (300 grams in all) He put on 21 lb in weight 

The third case occurred in an Indian seaman, aged tw enty-cight, who showed 
signs of diffuse bronchial pneumonia In this case the pulmonary signs were 
most evident at the base of the right lung, w here a faction rub could be heard. 
There was a leucocytosis of 34 000, but no other evidences of amcebic infee 
tion After three weeks in hospital on expectant treatment, no improvement 
was noted, but the results of emetine injections (11 grains), followed by 5 
grains of ipecacuanha powder at night (70 grains) were remarkable, the 
temperature fell immediately and there was a gain in weight of 28 lb 
X rays afforded httle assistance in the diagnosis 

It is probable that these ea«es are much more frequent than h*» 
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hitherto been realized, their recognition having been prevented by the 
difficulty m obtaining evidence of associated amoebiasis 

Amoebic abscess of the brain . — This condition is very rare and 
is secondary to amabic abscess of the liver Or lung The first case was 
described by S Kartnlis (18S7 j H Legrand (1112) published a paper 
on forty five cases of brain abscess secondary to liver abscess They 
were single, and affected the cerebrum , bnt in one case the cerebellum 

It is by no means certain that all the recorded cases are examples 
of amoebic infection According to F L Amntage, who collected 
all the known cases m the literature m 1919, forty eight cases had 
then been recorded, of which half (twenty four) occurred in Egypt 
The condition is most frequently observed between the ages of twenty 
and forty — though a case was reported in a child of five — and it is 
much more common in men than in women (three cases only) None 
of the patients has recovered 

The abscess is described as bemg generally single and as occurring 
with equal frequency on the nght and left side bilateral abscesses 
have been found on six occasions In recent acute cases there is no 
resulting pyogenic membrane, bnt in tbo«e of long standing there is a 
tendencj to formation of a cyst wall 

The solitary case described in recent jears is that recorded by 
TDM Stout and D E Fenwick (1918) The patient was operated 
on for a liver abscess, and m the discharge from the cavity active 
C hidolytica were found The result of operation was good as regards 
immediate relief, but in spite of emetine injections (14 grams), the 
pyrexia remained high, and the patient died An abscess the size of 
a pigeon’s egg was found in the front lobe of the brain, and in the pu3 
E histolytica were present 

The differential diagnosis has to be made from cerebral malana 
metastatic septic abscess, caseatmg tuberculosis of the brain, cerebral 
gumma, and actinomycosis 

The disease is rapidly fatal, death m the recorded ca*es taking place 
on the sixth to the eighth day from the onset of headache 

Amoebic abscesses of the spleen, epididymis and penis — 
Ji Bogers has described several cases of abscess of the «p)un in Ins 
records of autopsies in Calcutta all secondary to amabic abscesses 
of the liver 0 Jacob (1911) collected fifteen case* of hepatic compli- 
cated by similar splenic abscesses 

Amcebic abscess of the epididymis has once been reported The 
case was described by A S Warthin (1922) from China, in a patient 
suffering from chronic amcebic dysentery The epididymis showed 
dilatation of the ducts, in which masses of spermatozoa and numerous 
amceb® were demonstrated 

H F Slub, J K Mu, and \ T Lieu (1989) described an amcebic 
ulceration of the penis, of five months duration, healed hy emetine 
injections 
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Amcebic Infection of the skin and other tissues — It appears 
that under certain circumstances invasion of the skin by Entamoeba 
histolytica, producing cxtensiv e destruction and Blouglnng of the tissues, 
may take placp in the vicinity of a discharging amcebic abscess of tbe 
liver, or m immediate proximity to the bowel 

L Tixier, M Favre, E Morenas, and C Pctounud (1027) have 
described in minute detail a pen anal lesion in a man suffering from 
chronic dysentery It had been present for six years, but healed 
rapidly after emetine injections In the pus entamoeba' were found 
Examination revealed microscopic, punched out ulcers of the epidermis, 
and of deep seated colonies of amcnlm 

M F Engman and H E Melenej (1931) found amcebcc in ulcers of 
the skin and deeper tiSMies of the abdominal wall One ulcer was 
secondary to an operation for resection of a portion of the colon in 
volved in amoebic ulceration, the other followed drainage of an 
amcebic abscess of the hver Clinically, the skin lesions showed a 
rapidly spreading ulcerative process and a border presenting irregular 
outline There was extremo pain on pressure, and the floor of the 
ulcer was composed of granulation tissue covered with d6bns 
and pus 

S T Jsgni and C N Frazier (1983) made a careful and complete 
survey of the litcraturo of this subject since 1891, together with a 
detailed cbmcal and histological report of tliree cases in Peking Tliej 
also first described amcebic ulceration of tbe urethra One of the best 
cases is that described by L F Heimburger (1925) The patient 
suffered from a tumour in the right lumbar region which discharged 
liver pus, and from that time an ulcer developed m the mid axillary 
line, which exuded foul pus Amceba; were demonstrated in stained 
sections of the tissue from the edge of the ulcer Under emetine 
therapy the pyrexia remitted and the ulcer healed rapidly 

A case of deep gangrene with extensive tissue destruction m which 
large numbers of E histolytica were demonstrated has been de«cribcd 
by F L and H E Meleney (1935) Though the patient had diabetes, 
response to emetine therapy was almost miraculous The author (1937) 
has bad a somewhat similar case of ulceration of the abdominal wall 
with massive destruction of the panetes (Figs 44, 45), emanating from 
a colostomy opening m a case operited upon for supplied carcinoma 
of the rectum Symptoms and signs of active jimcnbiasis wero present 
and E histolytica were found in numbers in sections of the skin (I ig 46) 
Amcebic ulcers were visible on the exposed loop of bowel Tbe response 
to emetine therapy was very striking so that after 8 grams all signs of 
sloughing had disappeared A more dramatic and almost terrifying 
destruction of th** perineum and abdominal wall H938) occurred m 
St Harks Hospital, London (W B Gabriel) , hero the tissues of the 
abdominal wall as well as the buttocks were involved and the man's life 
was undoubtedly saved by emetine injections Though the patient 
bad served fifteen jears previously in the Army m India and had 
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Fig. 44.~Amocblc granuloma and ulceration of the abdominal parletes 
surrounding colostomy. 


Fig. 45. — Amceblc granuloma and ulceration of abdominal parietes 
surrounding colostomy. Appearance after injection of 8 grains of emetine. 
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E ?itsfo?i|tic i cyst a m tlie {©cos he hit! never suffered from thanhcea 
or dysentery The pnmarj lesion appears to have been a perirectal 
abscess A 1 ft line colostomy was performed In spite of irrigations, 
ulcorition spread relentlessly to tbe perineum sacrum nnd also on the 
abdominal wall round the colostomy wound The patient was ex 
tremely ill with hectic fm er and tachycardia Tlu.ro was an enormous 
ulcerating cavity which had destroyol the rectal floor Response to 
emetine was instantaneous After 8 grains the cavities had granulated 
up and the amoebic infection was cured 1 j E B I nnd qtnnoxyl 
Thiersch grafts were subsequently applied 



Fig <6 — Section of amoebic *kln granuloma showing Invasion of 
subdermal (Issues by EnUw aba httiat jtica 

C H Hbu (1987) m Peiping China described ft sines of fourteen 
cases and m lus opinion the condition is by uo means rare Amcebi isis 
cutis occurs chiefly as an unsuspected secondary infection of 
papillomata usually of the anal rtgion The lesions genirally take 
the form of characteristic punched out ulcers implanted upon 
pen anal papillomata in the urethra on condyloraatous growths of 
the anus and vulva even situated in the cemx on carcinomata of 
that region as well as on papillomata of the labia majora and minora 
These ulcers are aptly termed by the Irench worl ers Tixier et al 
(1927) jioroderime amilntnne The lesions produced are fundamen 
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K V Bay am and P N llangiah (1939) have described amcebic anal 
ulceration and stricture of the aral orifice wlucli was cured by emetine 
and Tj B I 

The histopathology of these lesions demonstrates the destructive 
action of the amcebce ; once they have reached the epithelium, the 
cells are progressively dissolved, so that punched out ulcers are 
produced There is a scro fibrinous and cellular exudate which becomes 
necrotic on account of a lytic action of the arnceb® 

Skin lesions produced by E histolytica have also been recorded by 
A Canm (1912), M F Engman and A S Heithaus (1919), Van Hoof 
(1920), and S Crawford (1933) 

Urinary amccbiasis. — Numerous observers have reported infection 
of the human bladder by Entamoeba histolytica and appearance of 
this organism in the unne The evidence m the great majority of 
cases is very unsatisfactorj , largo inflammatory cells from the bladder 
wall, or from the prostate, often being mistaken for E histolytica In 
the author’s experience E histolytica cannot survive in unne for any 
length of time Considerations such as these are entirely lacking from 
the many uncntical papers which have appeared on this subject 
especially one by K D Manoliar 

Usually the presence of a fistulous opening between the bowel and 
the bladder causes the parasite to appear from time to time in the 
unne In 1911 C F Craig recorded a case in wluch E histolytica 
were found m the unne of a patient suffenng from a fistula between the 
bladder and an ulcerated area in the intestme 
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BALANTIDIASIS, GIARDIASIS, FLAGELLATE DIARRHOEA, 
INTESTINAL COCCIDIOSIS, MALARIAL AND LEISHMANIAL 
DYSENTERIES 

"BALANTIDIASIS 

Synonyms — Bahntidiosis , Balantidial dysentery Cihate dysentery 

For the past fifty years it 1ms been recognized that a form of diarrh ea 
or dysentery nny I o caused by a cihalb protozoan — Bnlawhdnm coU 
This is a common pjra«ite of tho domestic pig and of monkeys, nnd in 
these it nmy occasionally rati«e a fatal form of dysunterv 
Tim parasite was probably originally seen by A Leeuwenhoek (1672) 
but it v as first discovered in the 6tools and bowels of man and accurately 
described by P H Malmaten (18&7) He 1 new the protozoon as 
Paramoaui coh and R L< ackart id lus textbook (1879-66) used the 
same terminology Tho works of J Mitfer (1891) and B CotUnan(1901) 
deal n ostly with tho human aspect of the disease vvlnlc J Shegalow 
(1899) J D McDonald (1922) and R W Heguer and U H Taliaferro 
(1924) have made thorough morphological studies of the 1 alantidia of 
tho pig P Bodo (1023) and J D McDonald (1922) have en leavoured 
to differentiate between the human nnd porcino varieties Attention 
lias been drawn to tho disease in apes by E CIiri*tolIer (1922) and 
II Ziemnun (1925) with special reference to cluneal and pathological 
findings F Pntzo (1029) has summarized much of the ! nowle l n e of 
tins subject m a thesis for B rim University 
etiology — Balantidium coh is a large intestinal ciliated protozoon 
and can be delected with comparative ease with a low power lous 
(Fig 47) Tor a full description see Appendix, p 54G 
Since it was recognized that Balantidium coh is a common parasite of 
the pig it has been generally supposed that infection is conveyed to 
man by that animal m which it lives as a harmless commensal 
Human cases have occurred in people who have been closely associated 
with it i c m pig feeders swine herds and porl butchers but most 
experiments directed to infecting man from pigs have (ailed 0 
Ca«agTandi and P Birbagallo (J895) who tried to infect themselves 
by swallowing suitable material were unsuccessful 
A Sevra (1931), in Porto Rico, records that in over 5 000 stool 
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Tig 41 — Balantidium c oli in faeces 

{/ l>otm <r nqrap/i Dr If A Origin C mrr 31 u Hal Ju ul Ej ) it 


examinations Balantidium coh was seen onlv four tunes and that m 
only one were dy entenc svraptoms noted 


Geographical distribution — Cases ha\ e been recorded in the 
following localities — 

Europe Fngland (one case) France (five) Russia Scandinavia 

Finland Germany (especially East Pruss a) Austria 
Holland Italy (four in children in Calabria feiclv) 
Spam Georgia (Tifl s) 

Asia Siberia (Port Arthur) China (Tsingtau Trembur) 

Thdippmes Siam Ind a (Assam) Marianne Islands 
Cochm China Sandwich Islands Andaman Islands 


Africa Egjpt (Alexandria) Sudan. 

A orth America Seven in mental defectives in S Carolina (M D Aoung 

1939) two from Tennessee (H E Meleney) 

South and Central 

America "Brazil (Rio de Janiero) T'orto "Rico Cuba 


E Brurnpt (1909) summarized tl e distribution of this parasite and 
Dopter (1924) has Enumerated 232 cases among whom were 143 
r urof cans I) L Mackenzie ind H Bean (1933) recorded the first 
case in Great Britain in a rmntal patient 

Pathology — Fatal infections ore found in man as well as in monkeys 
The researches of M Askanazy (1903) R Strong and W E Musgme 
haie shown that the balantidia penetrate into the bowel wall in the 
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same i vaiiuer as F lustoljftca and m the Woo I vessels o£ the jn wo*a 
and sul n uro«a Infection with those organisms produces primarily 1 a 
hyponcnua ot the bowel wall punctifonu hemorrhages and lollicuhr 
swellings with overproduction of mucus longstanding ulcers are 
usually bhcJtisli recent ones irregularly shaped with undermined 
edges The organisn s apparently penetrate the !>owel wall by invad 
mg tho gland ducts dissolving the muscuhns imcos-e bj cytolygis 
(rig 48) Oliessner (1908) found that the} secrete a strong cl ms ta tic 
ferment 



FI* 48 — Microscopic Mellon of (he large Intestine in human balantidiasis 
showing the position of the balantidia In the submucosa. 

H Biologically there is little to distinguish the ulcerated bowel 
from an abie vlceration bit the organic a have Iten fonrd by 
¥ Martini (1910) an 1 P L Wall er (1918) m the mesenteric glan Is V 
similar patl ologic d condition has b en describe 1 br E Christeller m 
ebunf anzees m the Berl n Zoological Gardens E deS C unpos 0921) 
I as traced the mctl od 1} which tho ciliatcs enter 1 lood vessels m the 
ue gt bouthood of the les ons Tho ulcerations of the I owel as s cn bv 
sigmoidoscopy clo«el} resemble those of intestinal amcebasis ns 
described by 6 Mazza C A Alvarado andK Sell irmann (19^) 
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Symptomatology. — The symptoms produced by the balantidium in 
man are, as far as we know, almost indistinguishable from those of 
amoebic dysentery In balantidial cobtis there is colicky pain, slight 
abdominal tenderness, loss of appetite, thirst furred tongue, inelastic 
skin, and distended abdomen The sigmoid colon is usually sensitive 
and palpable, and eight to fifteen stools are passed during the day 
1 here may be cachexia and ansemia The stooL are porridgy, fluid, 
feculent, alkaline m reaction, and contain remains of undigested food 
mucus, often stained grten, and sometimes blood corpuscles and 
leitcoc) tes Occasionally, according to E Behrenroth (1918), they 
contain eosinophil cells The blood usually shows no significant 
change ) there is no leucocytosis and the polymorphonuclears number 
70 per cent 

This infection has been observed to persist, on an average, from 
four to fifteen years 

Treatment — From experimental work, E L Walker (1913) con- 
cluded that organic compounds of silver were most effective in 
eradicating the infection, but m actual practice these preparations have 
not been found useful 

At present therapy is purely empirical The following drugs have 
been employed thymol as in ancylostomiasis , calomel , carbolic acid 
m pills , extract of filix mas , methylene blue ipecacuanha , emetine , 
qumoxyl, oil of chenopodium, stov arsol and santonin Eneraeta of 
iodine solution 1 10 000 and tannin 1 1 000 with 10-15 drops of 

tincture of opium and of quinine have also been used 

N Kipschidse (1928) reports that durmg four years twenty two cases 
of Balantidium coli infection have been treated in hospital m Tiflis, of 
which three came to autopsy He found that emetine injections in 
large doses — 0 05-0 06 gramme in fifteen to twenty injections — gave the 
best results Good results from this drug are also reported by A huger 
and L Korkes (1928) 

E C Cort (1928) reports that following the suggestion of C W Mason 
(1919), he treated twehe cases in Siam by enemata of 15 cc of oil of 
chenopodium m 150 c c of olive oil, and all patients remained free 
from Balantidium colt thereafter In one case a second treatment 
within twenty four hours of the first brought about symptoms of 
chenopodium poisoning 

H F Onkiehong (1929) finds santonin— 25 mgm tliree times daily 
on two consecutive days — effective LCD Hermitte, S C Sen 
Gupta, and T N Biswas (1926) expatiate on the good results obtained 
by stovarsol treatment, the drug being given in the usual dose of 
4 grams 

D Yered tried a new remedy, Carobmase, a watery extract of 
Jacaranda decurrens, 25 grammes m 500 c c of hot water, as a rectal 
lavage for three weeks There was great improvement m the patient’s 
condition, and a definite cure was established 

A correspondent reports that in his case, in Egypt, all the parasites 
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disappeared from the stool after three treatments of carbon tetra- 
chloride of 1 drachm (1 teaspoonful) each 
D L Mackenzie (1938) treated his English case satisfactorily with 
2 pints of methylene blue solution by enema 
A \\ estphal (1939) ewiplojed Aeranri — the hjdrocliloralo of aendme 
— in one case and found that it caused apparent disappearance of the 
parasites from the faces 

GIARDIASIS 

Synonym — Lambhasis 

Of the jprolozoan flagellates that inhabit the bowel of man, Giardia 
mtcstinalis lias the best claim to bo regarded as pathogenic, though 
authorities are by no means agreed upon this subject 
iEtloIogy — This flagellate was first seen m 1C81 by Leeuwenhoek, 
through Ins primitive microscope in his own excreta It was re 
discovered by Lambl in 1859 and was known for a long time ns 
Lambha (Blanchard, 18S8), but it was eventually found that Kunstler 
m 1882 had established the genus Giardm for a species m tadpoles 
Flagellates of the genus Giardia are found m nnumiats and repttlos, tho 
species peculiar to the mou«e (G murts) being apparently closely allied 
to that found m humans 

Chddren appear to be more commonly affected than adults , F IV 
Bach and K H Kiefer found that, in a district in Germany where 
25-27 per cent of tho children were infected, only 97 adults wero in 
a similar condition 

Some authorities consider that tho number of tins parasite in tho 
freces depends upon the diet of tho host forB Hcgner (1924), and later 
C D do Lnngcn (1927) found that it disappeared from the intestinal 
canal of infected animals fed upon meat The parasite has been 
found by intubation m the duodenal juice (E Libert and G Lavier, 
1923) but there appears to be no conclusive evidence tliat it is in any 
way connected with disease of the biliary apparatus According to 
W C Boeck (1927) there is onlj one instnnee in which it has been found 
in the gall bladder at operation (L Winkler) Moreover, m children, 
gall bladder disease is extremely rare jet Giardia infection is two to 
three times as frequent as m adults E \ Baumgartner (1920) found 
these parasites in some pirsons who had disease of tho gall bladder, but 
they were not found in two who submitted to operation 

J J Spantenberg and colleagues investigated one case with clinical 
diagnosis of cholecystitis in whom active Giardia wero on several 
occasions demonstrated by intubation, but not in tho excised gall 
bladder It seems evident that tts presence m tho duodenal juice in a 
patient suffering from biliary disease affords no indication that Giardia 
is responsible for the clinical condition Similarly this parasite may bo 
demonstrated in the fa® ting gastric juice as in the author s case during 
routine investigation 

The morphology of Giardia is described in the Appendix (p 542) 
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Geographical distribution — The following are the countries of 
ongin in a series especially studied by the author The cases have 
been demed from almost all over the world India (3), Ceylon (5), 
China (2), coast of West Africa (4), Nyasaland (1), South Africa (2), 
East Africa (3), Siam (1), Malaya (I), Iraq (1), Cape Verde Islands (1), 
Brazil (1), and Singapore (1) 

Pathology —Numerous m\ estimators have brought forward 
evidence of the pathogenicity of this parasite and have contributed 
the following information (a) It is found m its active state and in 
the largest numbers when thp stools are liquid and diarrbcetc (6) In 
tho early stages symptoms of gastro enteritis are present, while in 
the chronic stages stools have characteristic features and contain 
large numbers of the cysts (F W 0 Connor (1919) ) (c) H E Wlnt 
tmgbam (1923) considers that suspicion of pathogenicity is strengthened 
by freqfient passage of mucus in stools contaimng parasites m large 
numbers (d) D L Heubner (1930), in his study of giardiasis as a 
distinct entity, has recorded 179 cases in Germany , he considers that, 
as a rule, the parasite multiplies to such an extent in the small intestine 
that sooner or later it must giv e n*e to symptoms At first it colonizes 
the duodenum and may beset the mucous membrane so closely that 
disturbance of intestinal function is produced (*>) R Miller (1926) in 
a study of chrome ententis in children found that in English children 
the results of the infection resemble cceliac disease more closely than any 
other disorder There is persistent diarrhoea and some enlargement of 
the abdomen, with retardation Of growth and he considers that the stool 
in Giardia infection resembles that of chronic entero colitis Diarrhcea 
was noted by H Perkins (1921), who found this parasite in 7 per cent 
oi children m Paddington Green Hospital, the youngest being three 
months old (J) G Penso, in Italv, has divided the cases of this 
infection into three types (1) non intestinal, associated with anaemia 
and nervous disorders, (2) intestinal with sign3 of entero colitis, and 
(3) acute, with dysenteric symptoms In the acute stage, when 
active stages are present, the stool is definitely dysenteric in 
character (y) R Deschiens (1923) believes that this parasite is patho 
genic to children in France C M Wenyon, m his review of this 
subject, concludes that it is difficult to avoid the impression that the 
mucus m the stools is produced from that part of the intestine where 
the flagellates are the most numerous, and is the result of irritation set 
up by their presence He suggests that possibly certain individuals 
are more susceptible than others, and that the attacks of diarrhoea 
correspond with periods of active multiplication of this parasite 
With these latter views the author has been in agreement for a 
number of years, and ho has had the opportunity of studying twenty six 
cases m adults in hospital Most of the patients’were admitted with 
a history of recurrent dysenteric attacks, and some, on account of the 
large, pale, ochreous stools they were passing, were suspected of sprue 
Arguments against the pathogenicity of this parasite are based 
17 
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largely upon tlio \ery considerable number encountered who, with 
numerous cysts in their heces, do not complain of intestinal symptoms 

It is a disturbing fact that Gmrdiu is capable of multiplying in the 
human mtestino without appeanng either in the active phase or in 
cystic form m the excreta Tims J McGrath, 1’ 1 0 1 arrell, and 
S J Boland (1939) Ime reported a case m which symptoms suggesting 
idiopathic ateatorrhcca rapidly progressing to death, became apparent 
after cholecystectomy The duodenal contents contained numbers of 
active Giardia tnlesltnalts but, in spite of lntensnc search none of the 
flagellates or their cysts w ere seen in the face* At autopsy the raucous 
membrane of the duodenum and jejunum was attenuated the villi 
denuded of surface epithelium and in ulcerated areas of the jejunum 
and ileum largo numbers of Giardia, winch had penetrated the vilh and 
crypts of the intestinal mucosa, wore demonstrated Somewhat similar 
fata! cases have been reported by Romano Eusterman and Bonanno 
The author m 1932 had under his care a case of amccbic dysentery with 
active and cjrstic forms of 1 histolytua in tlio faces The fractional 
test meal showed achlorhydria with no response to histamine but in the 
fasting gastric juice numbers of acti\e Giardia were present The 
patient had previously under 0 ono appendicectomy cholecystectomy 
and gastrojejunostomy with short circuit operation No actn e Gwrdui 
or cysts were ever found in the fnn.es Ilia patient was rc examined 
two years afterwards with the same results 

Incidence — In the authors senes there were twenty four cases 
m men and two in women No infections in European children from 
the tropics wero observed, though undoubtedly they do occur 

Symptomatology —The duration of the symptoms sanes from one 
month to over ton years The main complaint is of initial diarrhoea 
of a lientenc character, followed by a more or Jess chrome condition 
of intestinal disturbance Flatulence is almost invariably present 
Acute exacerbations occur with diarrhoea aud passage of a considerable 
quantity of bile stained mucus 

The frequency with which the different symptoms were noted in the 
author 8 senes was as follows flatulence m fifteen abdominal 
distension in four , lassitudo in twenty two anorexia m eighteen , 
vomiting in ono , alternate constipation and diarrhoea in twenty four , 
cliromo constipation in two Abdominal pain aaned in intensity from 
griping and a gnawing feeling in the epigastrium to mere discomfort 
In one case only the pain appeared to be localized (to the umbilical 
region) , in the remainder it was generalized Tenderness on palpation 
was complained of in twenty one cases localized in the epigastrium m 
fifteen m the hypogastnum in one over the csecum m one, generalized 
in tliree, and was more pronounced during the night than the day In 
nine cases the large bowel was spastic and palpable especially the 
sigmoid colon, but in these thero was a previous history of dysentery 
of the amcebie type In three there was an associated enlargement of 
the liver 
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Stools varied in number from two to eight pfer diem The dejecta 
were pale or yellow, but, a3 a general rule, exen more offensive than 
sprue stools, which they otherwise resemble Usually they were of 
normal size This description agrees in the main with the findings 
of other observers (S A Parodi and P L Nmo (1926) ) Most patients 
descnbe the passage of stools as being a matter of urgency, and several 
describe the nature of the action as being ‘ explosive In nineteen 
cases cysts of G mtestinalis were present in large numbers, and in two 
those of Entamoeba histolytica were also present In only four cases 
were free and encysted forms of Gtardia associated 
Previous alimentary illnesses — Eight cases in this senes had a previous 
history of amoebic, and five of bacillary dysentery Three had 
previously suffered from typhoid, and in two chronic indigestion, 
thought to be due to peptic ulcer, had been present for years 
Associated illnesses — In two cases there was coincident infection 
with E histolytica , two also exhibited symptoms resembling those of 
sprue, and in another two, renal calculus was present , in one there wras 
a coincident infection with ^starts lumbricoides, and in another with 
subtertian malana 

The following is a description of a typical case of giardiasis mimicking 
spruo — 

A Government official aged fifty four, from Nyasaland, was seen m ’March, 
1933, having been invabded home aa a suspected case of sprue Diarrhcea 
with the passage of light coloured matter and mucus, consisting of three to 
four stools a day, had been present for five months There had been some 
loss of weight and considerable meteonsm and discomfort, but no soreness of 
the tongue The stools were hght coloured, pasty, and fragmentary, and 
contained large numbers of active Qtardia and cysts Analysis of the faces 
did not show a high fat content (fatty acids 9 8 per cent , neutral fat 4 4 per 
cent , total fat 14 2 per cent ) , and the blood calcium was 10 8 mgm per cent 
There w as slight secondary amemia A barium enema showed no abnormality 
of the colon The condition soon subsided on a meat dietary, combined with 
bowel lavage with 2 per cent sodium bicarbonate and quinosyl The patient 
has been examined since and has remained in good health 
Giardiasis in children — P Veghelyi (1938) finds that infection by 
this parasite in children is symptomless or causes insignificant com 
plaints in only one quarter of cases In the majority, infection is 
followed by acute symptoms which may become chronic and lead to 
omemia, which in turn impedes normal dev elopment All these 
symptoms may be explained by impeded resorption capacity of the 
mtestma? tract ±he fijfi'owmg eompi urate ftaw been nutevf snecex&t, 
headache, diarrhcea and indefinite abdominal pains 
Diagnosis, — -All the author’s cases wero examined by thesigraoido 
scope, but there were no appearances in the large bowel which could be 
described as characteristic Diagnosis is usually effected by the 
discovery of the parasite or its cysts in the faces (Fig 49 ) 
Treatment. — The treatment of giardiasis was unsatisfactory before 
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J987, but the specific action of atebnn or qumncrme, as foreshadowed 
by L Brnnipt (1937) which banishes both the active parasite and its 
cysts from the froces has been confirmed from a number of French 
(lemian, Russian, Italian Spanish and South American sources (A 
list of references is provided jn the bibliography) Atebnn acts equally 
well when given by the mouth or injected in a soluble preparation 
atebnn masonite 

The course consists of 0 1 grin tlirec times daily for 6-7 days For 
children of ten years or more 2 tablets daily, one at midday, the other 
at night for 4-5 days (Ginn and Mnffi) P Martin (1937) considers 



Mg 49 — Mucous exudate In a case of giardiasis showing active flagellates 
disposed like fish In a stream 

that it may bB necessary to repeat the course E \ \ otnna m a 
senes of 25 eases finds atebnn effective in children especially when 
there aro symptoms of enterocolitis but less so when there are 
associated symptoms of cholecystitis 
J Love and (i B Tayloe (1940) have had remarkable results m four 
cases m which symptoms and parasites disappeared after a single course 
of atebnn The author has venfied these experiences in a series of 
seven cases under his core In a recent communication J T Culbertson 
(1941) his confirmed that these parasites can be easily eliminated from 
man as well as from albino nts and mice by atebnn infections are 
permanently cured and relapses have not been observed Acrijlavine 
is equally effective but neither has any effect upon other intestinal 
parasites 
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German and Scandinavian sorter* write enthusiastically about 
icranil, the hydrochlorate of a new acridine compound, m doses of 

0 r > prm , tho dosage varying from 0 25 grin daily in children under 2, to 

1 5 grm daily for 5 days in persons over 10 The results are said to be 
superior oven to those obtained with atebnn, and the drug is less toxic 
(P de Muro and F W Grott ) 

FLAGELLATE DIARRHCEA* 

For some considerable time it has been questionable whether all 
the species of flagellates which have been described m the intestines of 
man are to be regarded merely as harmless commensals, or whether, on the 
other hand, they may he either primarily or partially pathogenic The 
question does not admit easy solution It cannot even be settled by 
deciding whether any individual flagellate (e g , Trichomonas) is capable 
of invading the tissues or of ingesting red blood corpuscles Wien 
associated with acute, subaente, or chrome diarrhoea, it is difficult to 
determine whether their presence is cause or effect The presence of 
large numbers of these flagellates in the bowel content is probably due, 
to a great extent, to tho fact that they thme in a fluid medium, and 
that, when this becomes abnormal, as in bacillary dysentery, an 
environment is produced in which they can readily multiply Wien, 
however, a case of chrome diarrhoea is encountered in which large 
numbers of active flagellates are lashing m the liquid faces and no other 
obvious signs can be found, it becomes a question whether or not a 
pathogenic r61e should he assigned to these seemingly obvious agents of 
di-ease Wiatever the merits, tho term flagellate diarrhcea, or flagellate 
dysentery, has come into use 

The presence of flagellates in the stools and the intestines certainly 
indicates faecal contamination of food taken by the mouth, and 
suggests that local sanitation must be defective Therefore a high 
degree of flagellate parasitism indicates exposure to an abnormal 
degree of intestinal infection This may account for the presence of 
Trichomonas and Chtlomasttx m large numbers in the faeces of c evere 
cases of chronic bacillary dysentery and of sprue , and it should suggest 
to the clinician that there may be at the same time some other primary 
exciting cause of diarrhcea, such as amcebiasi3 

It has been pointed ont that the number of persons m whom intestinal 
flagellates are found is greatly in excess of those in whom diarrhosic or 
dysenteric symptoms are observed, that is to say, the majority of 
people infected exhibit no symptoms of disease , this suggests that the 
relationship of the organism to its host is one of commensalism On 
the other hand there are those, for example, H E Wuttingbam (1923), 
who hehev e that flagellate dysentery is a definitely pathogenic con 
dition, and that the parasites occur more frequently in the bowels of 
tho unhealthy 

One cogent point m favour of those who hold that flagellates can 

• For a description ol the morphology of the intestinal flagellates, see Appendix (p 512) 
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cauM) a diarrhoea sui generis is that, after appropriate treatment such 
as colonic lavage, the active forms disappear from the f®ce3 when the 
active symptoms subside, and when the fa?ce3 again become formed 
cysts of these parasites (ie, Chlomastix) appear 

The majority regard Trichomonas and Chilomashx as distinctly non 
pathogenic Trichomonas has been found in the human mouth as well 
as in the vagina, but in the former situation there is no proof that it 
exists otherwise than as a saprophyte This parasite has also been 
found in the male urethra and is not uncommonly found in the unno 
and, according to Liston (1940) it is capable of penetrating the 
epithelial colls lining the urethra In gynaecological circles T tagmahs 
is now regarded as the cause of irritative vaginitis and Jeucorrhcei 
T Jatus is the cause of a similar condition in cattle, producing ahor 
tion Special measures, such a° stovarsol " vaginal compound SVC,’ 
eliminate the infection The vagina is douched with normal saline and 
two tablets inserted into the vagina for twelve days Tins organism 
cannot surviv e at pH4 C M V enyon (1920) has examined sections 
post mortem from five cases infected with Trichomonas and in one of 
these the organisms were found in tlie lumen of the intestinal glands, 
actually invading the cells, and distributed throughout the connective 
tissue In the guinea pig there is a closely allied species which definitelj 
causes ulceration of the intestinal mucous membrane C Dobell is 
doubtful whether all these tnchomonads are in fact distinct entities, 
because he has been able to establish T inlestmahi m the monkey 
vagina 

Wluttingbam goes so for as to correlate neurasthenia with intestinal 
infection with flagellates He sustains lus hypothesis by pointing out 
that there is a chronic and unremitting irritation of the intestinal 
mucosa an irritation which causes overaction of the cells nud prohiblv 
also absorption of toxic products from these organisms Thus, stimuli 
are provided which, transmitted through the sympathetic sv«tem 
cause serious loos of nervous energy, ending eventually in neurasthenia 
The vaso motor symptoms, such as lassitude, giddiness, and irritability, 
are thought to be part and parcel of this complex Neurasthenia, 
however, is by no means confined to those infected by intestinal fligtl 
lates being also observed with amcebic dysentery and other forms of 
bowel disease 

Many observers, including H M Woodcock (1917), have seen 
Trichomonas ingesting red blood corpuscles but this is, possibly, not 
a normal happening Others, for example, K Tsuehiya (1925), in fl 
detailed study of twenty cases heavily infected with Trichomonas, 
conclude that the organism is a harmless inhabitant of the large 
intestine, and that, whether numerous or scanty, it does not cause 
disease On the other hand, W E Musgrave (1922) believed that 
Chilomashx may cause diarrhoea 

Summary — The author believes that the presence of Tndttwnonas, 
Embaiomonas, C7ii7omasiix, and other flagellates in the human bowel in 
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large numbers and in an active free state, in association with diarrhoea 
and dysenteric symptoms, indicates an abnormal condition oi the 
mucous membrane of the large intestine which has previously under 
gone subacute or chronic inflammation Furthermore, he believes the 
normal physiological processes of the goblet cells to be perverted, 
resulting in the production of an abnormally large amount of mucus, in 
which the organisms are able to obtain nutriment and in which they 
can multiply This pathological state of the mucous membrane is 
primarily of bacterial origin, aDd usually indicates a previous infection 
with one or other of the dysentery bacilli A bowel damaged by 
dysenteric toxins takes a considerable time to recov er, during which 
period it acts in an abnormal fashion A heavy infection of the 
flagellates, engrafted upon such a pathological condition, probably acts 
a* an irritant, and tends to maintain this abnormal state The 
flagellates must, therefore, be looked upon as secondary invaders, and 
means must be taken to eradicate them, if possible 
Additional evidence of their association with dysentery is afforded by 
the fact that, in chronic diarrhoeas of indigenous origin occurring in 
Europe where bacillary infections are very exceptional, flagellate 
diarrhoea is not usually met, whereas it is a very common state in 
those tropical countries where these bacillaiy infections abound 
Treatment — There does not appear to be any specific treatment 
for these infections as such, but the organisms disappear after vigorous 
lai age of the intestinal canal by irrigations of 2 per cent sodium 
bicarbonate, or by any other reagents employed as described on p 103 
Stovarsol, 4 grams, or spirocid in similar dosage, two tablets daily 
for 8-10 days, has been reported by sev eral observers to exert specific 
action upon Trichomonas intestmahs Neither atebnn, acrarul, nor 
acnflavine have any influence upon any intestinal flagellates other than 
Giardia intestmahs 


INTESTINAL COCCIDIOSI^ 

Three species of coccidia, in the cystic stage, have been found in the 
feces of man Two of these have been found to be merely accidental, 
namely Evnena clupearum and E sardtnoe, which are parasitic m the 
genitalia of herrings and sardines and which pass through tho human 
intestinal canal unchanged 

There is ono authentic parasite of man, Isospora hommts, originally 
described by R \irchow (1860) m the villi of the small intestine, and 
by T Elmer in 1870 in two autopsies in Berlm In 1915 Woodcock 
discov ered the cysts of Isospora in the feces of man confirmed later m 
the same year by C M W enyon 

The main interest in the case recorded by \ Connal (1922) was the 
unintentional infection of the investigator himself with the cysts of 
this coccidium After an incubation period of six days, he suffered 
from diarrhcea, and in the evacuations the typical cysts were demon- 
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strated The f feces were liquid, brownish yellow and contained 
incompletely digested material No blood of* pus cells were observed, 
but Charcot Leyden crystals were numerous The outstanding feature 
of the fteces was the large amount o! undigested material, especially 
fat The oocysts persisted for thirty six days, after which they 
vanished and the patient recovered Signs and symptoms, which were 
neither prominent nor severe, consisted of diarrhcea, abdominal dis 
comfort, some flatulence, I 033 of weight, and a certain degree of 
lassitude Treatment consisted in the administration of bismuth 
salicylate and charcoal three times daily 

/Etiology .— Isospora hominis (Railhet and Lueet, 1901), also known 
as Isospora lclh (Wenyon, 1923), is probably a parasite of the epithelial 
cells of the small intestine, and it is likely that in this situation the 
full development will eventually be disco\ ered The oocysts vary in 
length from 23-03 p and are almost half as wide as they are long 
When found in the freshly passed human faiccs they are transparent 
and colourless An account from the zoological aspects is given in 
the Appendix (p 548) 

The most exhaustive and detailed account of the infection is by 
T B Magath (1935) who gives a list of 129 references m the literature 

The infection is undoubtedly world wide Isospora has been observed 
now in the fteces of 209 patients distributed as follows — 


Gallipoli 
Egypt 
Macedonia 
Iraq 

Eastern Mediterranean 

Italy 

Syria 

Turkey 

North Africa 

Persia. 

Southern Russia 
Uruguay 
Argentine 
Brazil 


West Indies (author’s cases) 

Johannesburg 

West Africa 

Portuguese Last Africa 

South Africa 

Senegal 

North China 

Wuchang (China) 

Bengal 
Indo-China 
rhihppme Islands 
Dutch East Indies 
Hawaii 
USA 


It will be observed that 75 per cent of the recorded cases come from 
the Near East and the eastern Mediterranean area , these date from 
the 1914-18 war In 1932 the first case m America was found by 
Magath in the Mayo Clinic, m a patient from Honolulu with diarrhera 
The extreme rarity of the infection is shown by the fact that this is the 
only authentic case lrf 1 over 60,000 very carefully conducted stool 
examinations undertaken in that Institution 
It is worthy of note that a tmld form of diarrhcea with hghd coloured 
fatty stools, consisting to a great extent of undigested material, is 
described by almost everyone who has written on this subject, as is 
also the almost invariable association with numerous and large Charcot- 
Leyden crystals 
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B M Das Gupta has shown that the cysts when scanty can best be 
demonstrated by the Willis flotation technique employed for ancylos 
tome ova 

In F Noe s case (1920^ Isospora was associated with cysts of Giardto 
in E Iteichenow s (1925) with cysts of E histolytica ancylostome o\ a 
and a coincident infection with subtertian malaria and in the case 
described by Smyly and Kuie (1936) with cysts of E coll and E nana 
H Gaillard (1986) found in Saigon a pure infection of Isospora m a 
child of two years of age who was suffering from acute diarrhoea On 
the fifth day the patient died and at autopsy the whole intestinal 
tract was minutely examined without anj lesion being detected A 
number of others ha\e been recorded in Europeans in Indo China bj 
It Pons Dufoss£ and A I eger C Core iff (1936) has reported two 
cases from Morocco associated with diarrhoea and Charcot Lej den 
crystals C M Ter Matevossian and A T Tsaturian (1938) found a 
child of five suffering from diarrhoea of fourteen days duration in the 
Caucasus and Isospora parasites were numerous m the fasces 
Two cases of Isospora infection both from South America Ime 
come under the author s notice during recent years As it has been 
the invariable practice to make a microscopic examination of the heces 
in every case the small number may be taken as a further indication 
of the comparative raritj of this infection (Fig 50 ) 
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Tho case of a commercial traveller was investigated m December, 1933 
He had been touting round the West Indies Bahamas, and British Guiana, 
and had become infected with. I sax fora There was little doubt that the 
8} mptoms were definitely due to this infection The syndrome wa3 singularly 
similar to that described by Connal The patient had suffered from chrome 
diarrhcea for over a month, with three or four motions daily, unaccompanied 
by pain or colic, and with but slight epigastno distress. There had been a 
definite loss of weight, and he looked depressed and ill The faces were light 
coloured and sprue like, and contained an excess of fat and undigested 
material Charcot Leyden crystals were present in large numbers together 
with Iso/tpora cysts and pus cells A feature was the high eosmophdia (38 per 
cent ) but no evidence of helminthic infection was forthcoming 

Treatment consisted of largo doses of bismuth salicylate together with 
encmata of 2 per cent sodium bicarbonate The cysts were seen for a 
further three da\s after which they disappeared opportunity presented 
itself of re-examining this patient two years later, when the fieces were proved 
to bo normal 

The second was that of an explorer who had contracted amrebie dysentery 
in 1032 on the Amazon, and symptoms had persisted for two years When 
he was examined the familiar signs and symptoms of intestinal amcebiasis 
were present so that it was difficult to assign any pathogenic role to Jsospora 
In addition to the cysts of tho coccidmm, those of Entamccba hislohjtira and 
E colt and subtertion malann parasites were present in the blood A high 
proportion of fat was found in the excreta Sigmoidoscopic examination 
revealed nothing abnormal This patient was re examined three and a half 
years later and the faces were then quite normal 

From this survey it is permissible to conclude that Isospora hominis 
is pathogenic for man and probably completes its schizogenic develop 
ment within the mucous membrane of the intestinal vilh The symptoms 
it produces aro those of a subacute dysentery, with the passage of 
light f oloured feces containing much undigested material an excess of 
fat, and a number of Charcot Leyden crystals 

MALARIAL DYSENTERY 

Gastro intestinal disturbances oro frequently ob=er\ cd in severe cases 
of subtertion malaria (Plasmodium falciparum) Severe diarrhma, 
unaccompanied by fexer and often ending fatally which in its intensity 
and rapid course, resembles true cholera has since the days of Bignami, 
been recognized as the algid form of abdominal malaria Such case-, 
with severe abdominal complications were noted in 8alomca and 
Palestine during the concluding stages of the 1914-18 War 

The choleraic symptoms mav deselop unaccompanied by rigor or 
any of tho more familiar signs of Bubacute malaria, or they may follow 
on an acute attack The stools suddenly becomo profuse, numerous 
ansi rjiolfimic., or they may bo mucoid with admixture of blood On 
two occasions the author demonstrated the ring forms of the sub 
tertian parasite in film preparations of Uie faecal exudate Usually the 
fecal matter retains a certain amount of biliary colouring hut it may 
he colourless As m cholera, the dehydration consequent upon the 
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diarrhan may lead to cramp’*, pinched fi attires, washer worn m 8 
fingers, suppression of unne, and collapse Such attacks aro deceptive 
and may readilj lead to a mistaken diagnosis Where there is anj 
reasonable doubt a thick film and thin film blood examination for 
malaria parasites should he performed as a routine, when trophozoites 
of P falciparum are usually ro\ ealed 
Very often the 9pleen may be enlarged, but this is by no means 
invariable Although the no*e and extremities may be algid and the 
temperature subnormal, axillary and rectal temperatures will be found 
raised 

Sometimes dysenteric symptoms are present, with the passage of 
blood and mucus They may bo accompanied by h'einatemesis or 
hemorrhage from the bowel, and in these cases it 13 difficult to decide 
whether the dysenteric syndrome is brought about solely by malaria 
or whether there is also an associated infection with bacillary dysentery 
In fact, m malaria ca^es terminal infections of bacillary and amcebic 
dysentery were occasionally encountered during the 1 91 4 18 V ar This 
was also noted by L Dudgeon and C Clarke in Salomca, while D 
Graham (1918) frequently isolated dysentery bacilli from malaria cases 
with dysenteric symptoms 

Pathology — Bignami first described punctate lia;morrhages in the 
mucosa The vessels of the stomach wall and the large and small 
intestines are found to be packed with the sporulating parasites and 
there is widespread necrosis of the mucosa Similar changes have 
been recorded bj C W Daniels (1901) and R Ross (1902) as well as by 
Marchiafava, C Seyfarth E Job and L Hitzmann and others The 
following changes have been described (a) intense infection of the 
mucosal % essels with parasitized cells , (6) necrosis of the epithelium 
(c) leucocytic infiltration of the tissues subjacent to the necrotic zones 
and (d) invasion of the necrosed tissues with bacteria 

In his senes of cases C F Craig descnbed similar changes and e\ en 
ulceration of the mucosa The intestmal canal was found to contain 
blood stained mucus shortly after death 
Diagnosis by sigmoidoscopy — T M \nfa ha3 described the sig 
moidoscopic appearances of malarial dysenterv as bemg characteristic 
There is a diffuse hyperceima and swelling of the mucosa, not unlike 
the appearance of the early stages of bacillary dysentery The super* 
ficial necrosis is indicated by the appearance of greyish or yellowish 
white patches on the surface of the gut When they are swabbed with 
cotton wool or are scraped, a congested and superficially ulcerated 
area is left Arafa made preparations from the ulcerated surface, 
which show large numbers of degenerated endothelial celfa and red 
blood corpuscles, and on one occasion he was able to confirm the 
diagnosis by finding a subtertian malaria gametocyte (crescent) in 
tlio exudate 

Further e\ idence of the correctness of the diagnosis can be obtained 
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by observing through the Btgmoido^copo the healing of the intestinal 
lesions following anti-rmlannl treatment 
Summary of Caw of Malarial Dyicnttry wen during the 1014 1018 liar — 
17/x/tt Private eoUIier seen after eating elates and other fruit Violent 
diarrhcea and blocxh vomit Was first considered to be a case of eotocynth 
poisoning Admitted to hospital collapsed and almost pulseless Mucous, 
bloody stools, consisting of gelatinous bright red mucus resembling those of 
acute bacillary dysentery No enlargement of spleen Microscopically, 
exudate In stools consisted of red blood cells, intestinal epithelium, and few 
pus cells Stool plated out for dysentery bacilli, but only D colt and J) aetdi 
laclm isolated 

After quiescent interval symptoms recurred with ngor and temperature of 
KM® F Numerous subtertian malaria rings in peripheral blood and in 
stained preparations of the exudate in the stools Quinine (25 grains) given 
intramuscularly with great improvement 
30/X/I7 Private soldier, who had just been transferred from Salomca to 
Palestine Sudden onset, acute diirrhaa with abdominal pain and sweating, 
no enlargement of spleen Stool consisted of bright red blood and mucus 
Microscopic examination, red blood cells abundant, with ha?matoidin crystals 
Tongue dirty, icteric facies Blood examination showed numerous nngs and 
crescents of subtertmn raalana Sudden death four hours after At autopsy, 
liver and spleen greatly engorged and tense and of greyish colour, grey 
discoloration of pancreas Dense injection of intestinal capillaries Rose red 
congestion and cederaa of intestinal mucosa with luemorrhages, especially in 
transverse and sigmoid colon Overwhelming infection with sporulating 
subtertian parasites demonstrated in all organs 
12/W/17 Private soldier Abdominal malaria with choleraic symptoms 
and collapse Gangrene of feet Admitted with small running pulse, intense 
pallor, choleraic diatrhcea with incontinence, sunken, navicular abdomen, no 
enlargement of spleen Dry tongue, sores on Jips, icteric Bclerotics, stools 
incessant, choleraic, offensive Purple discoloration and icy coldness of 
extremities Blood examination, large numbers of subtertian nngs and 
sporulating forms Death after intravenous injection of 7 grains of quinine 
At autopsy, great enlargement of tense grey liver and spleen, tho latter 
spherical and swollen like miniature football Great injection of intestinal 
capillaries Rose red discoloration and oedema of intestinal mucosa All 
vessels choked with sporulating subtertian parasites 

The following tragio history emphasizes the necessity of recognizing the 
gastro intestinal sy mptoms as indicative of a severe subtertian malaria 
infection winch may eventually’ end in coma — 

A man of fine physique who had travelled far in the Middle and Far East 
for the previous twenty five years, paid a visit to the Gold Coast for the 
first time, and stayed there six weeks He left Accra in perfect health but, 
though a “good sailor,” experienced an attack of diarrhoea and vomiting 
on board ship, w hich commenced when tw o days out and became progressively 
worse, so that he was only able to retain small quantities of orange juice He 
bad no fever, the case was not diagnosed as roalana, and the gastro intestinal 
upset was not considered serious Liquid choleraic diarrhoea continued 
unchecked Ho took no qnmine on board ship 
On arrival he felt weak and ehivenng, but walked off the boat 
and came to London by train That evening he was still vomiting, and was 
therefore given rectal saline and glucose Next monung his condition was 
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serious and he had a ngor A blood film showed an overwhelming infection 
with subtertian malaria, though the spleen was not palpable After admission 
to hospital, he rapidly became unconscious, with cerebral symptoms, and he 
died in coma, not alleviated by intensive intravenous quinine therapy, on the 
following day The cerebro spinal fluid was under considerable pressure 
All the organa of the body, including the meninges, the bram, spleen, liver, 
and intestinal walla contained sporulating subtertian parasites, and in 
peripheral blood films melanophagy and phagocytosis of sporulating parasites 
were observed 

Treatment.— eases of enteritis occurring m association with 
subtertian malaria should be treated 6enously It is probably best to 
commence treatment by intramuscular injections of quinine bihydro- 
chlonde (7-10 grains) In more urgent cases it may be necessary to 
inject the same amount intravenously Thereafter, if the patient is 
able to retain it, anti malaria treatment should be continued with 
atebnn, one tablet three times daily after meals for seven consecutive 
days 

It is sometimes necessarj to reinforce the atebnn treatment with 
small doses of quinine hydrochloride (5-10 grains) taken by the mouth 
To check the diarrhoea a bismuth and magnesia mixture together 
with opium, should be emplojed Should the diarrhoea continue in 
spite of these measures, gentle lavage of the bowel with normal saline 
or 2 per cent sodium bicarbonate, is advisable 

LFISHMANUL DYSENTERY 

It has long been recognized that in patients succumbing to kala azar 
m whom a generalized infection with the parasite Leishviama donoiam 
is present, ulceration of the small and large intestines is not uncommonly 
found, leishman bodies being demonstrated m the bases of the ulcers 
as a terminal complication R Jemma and G di Christina, m their 
cases of infantile kala azar in Sicily, noted the constant presence of 
entero colitis associated with circular ulcers in the large intestine The 
two ca^es described by H M Perry (1922) ment special consideration 

In these the jejunum appeared thickened without any ulceration, 
and each villus was transformed into a swollen distorted and polypoid 
body The columnar epithelium covering the vilh had disappeared, 
and the basement membrane formed a limiting sheath for each sw elhng 
The internal Btructuro of the villi was completely altered owing to an 
intense proliferation of the endothelial cells lining the lymph channels 
The distribution of Leishman Donovan bodies m the intestine was 
striking They could be demonstrated in scanty numbers in the 
submucous coat, and in that position occurred in the endothelial cello 
derived from vascular endothelium They were also present in larger 
numbers, in the same intracellular situation m the base of the vilh, but 
id their centres rapid multiplication had taken place (Fig 51 ) 

This peculiar pathology led Perrj to speculate upon the possibility 
of escape of viable parasites via the intestinal canal In dysenteric 
fceces so often passed by kala azar patients m the terminal stages of 
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the disease parantea ha\e been demonstrated Y 1* Mackie (1914) 
found bodies resembling Leishmanm in the smears of stools of patients 
m whom dysenteric like symptoms liad been induced by tbe admimstra 
tiou of croton oil while m one case of Mediterranean infantile kala azar 
A Cnticn found them in the fteccs , but H E Shortt R 0 A Smith 
H A de Silva and C S Swnintnath (1929) were really the first to 
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demonstrate these parasites comustenth in the stools of kala azar 
d went cry with bacill iry dysentery characters TJtere was much Wo > I 
anl mucus and films showed EcisJii mma m tbe evndato on two 
successive days 

In the artificially infected hamster H E Aleleney has found Binular 
changes in the gastrointestinal tract the siibmuco** lemg filled by 
parasitized macrophage cells 

These findings have been employed as an argument m favour of tl e 
fcecal transmission of kali azar and though this route has been found 
*\3> ’ou -oHisft ars.’ifwvrm'viv 1 ! israfcVfiSA -yak *A, ’ft 4 sk»* tAfeA 

it occurs under natural conditions Shortt Smith and Svvnmmath 
succeeded m producing infection in one hamster which had been fed 
during a peno 1 of 467 days and on 160 occasions with fasces from 
kala azar patients 
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CHAPTER XVII 


BILHARZIAL DYSENTERY, (ESOPHAGOSTOMIASIS, 
HETEROPHYIASIS, FASCIOLOPSIASIS, AND 
STRONGYLOIDIASIS 

BILHARZIAL DYSENTERY 
Synonym . — Schistosomiasis 

Definition. — This is a group of diseases caused by three species of 
flukes or trematodes, belonging to the genus Bilharzia* which live in 
the venous system of man There they produce large numbers of eggs 
which are extruded through venous organs of the body, especially the 
bladder and bowel Considerable damage is caused to the mucous 
membrane, and there are pathological changes m the hver and other 
organs due to toxins excreted by the parasites and to irritation caused 
by eggs 

It is not proposed here to consider the minutue concerning this 
interesting group of parasites , a brief account, however, will be gi\en 
of the ways in which they affect the different organs of digestion, and 
of the genesis of dysenteric symptoms The three species concerned 
are Bilharztq mansom, Bilharzia hcematobia, and Bilharzia japonica 

./Etiology. — The parasites are digenetic trematodes, varying in 
length from 9 mm (B japonica) to 2 cm (B hcemalobia) They are 
unisexual, the male being the stouter and shorter The female is 
enclosed m a groove caused by ventral infolding of the sides of the 
body of the male, this groove being termed the gynscophonc canal 
Both sexes are provided with an oral and a ventral sucker The 
cuticle of the female m all three species is smooth, but that of the male 
is tuberculated, especially on the dorsal surface, except m the case of 
B japonica, both malo and female of which are smooth and m this 
species the suckers are relatively bigger and stronger The alimentary 
canal consists of an Oesophagus which bifurcates, forming two mam 
gat branches nhceh unite, asnsfiy about tie centre of the body, into a 
median trunk, the caxum, which ends blindly The situation of this 
bifurcation vanes, and provides a means whereby the different species 
can be distinguished from each other The reproductive system of the 
male consists of four to nine testes and a corresponding number of 

* Cobbold named the genus BShar-ia alter its original discoverer, m 1854, and this name 
therefore, has priority over Schutoioma 
18 
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\asa effercntm opening into a Benuoal vesicle the number xarymg in 
the different species The reproductive system of tiio female consists 
of an oval elongate 1 o\ary, from the posterior end of which arises 
the oviduct which on passing forward 19 joined by the vitelline duck 
tho yolk glands or vitellaria occupy the posterior part of the body 
The shell gland opens into the oviduct which then becomes the uterus 
and the genital opening is situated me bally just posterior to the ventral 
sucl er 

The eggs vary in slnj e and structure in tho three species (Figs 62 53) 



ris 52 —27 Mar- a hanaltb i eggs In smear made direct from rectum 
(X 130) 

(P/i >fom<croyrnf A t / K Cr ffl Imrr Has Help 4 u i'jy /) 


and measure in length from GO/*. (B japomed) to 150/c (B ) cemalobta) 
avenging GO/t m breadth The egg is provided with a spine which 
in B tnansom is placed laterally and in B hanaiobia terminally in 
B japomca there is a rudimentary lateral spine in the form of a minute 
papilla or excrescence 

Geographical distribution — B mansoni is distributed throughout the 
continent of Africa being most abundant in Egypt the Congo Trench 
West Africa and Nigeria It is also common in South America— in 
Brazil Venezuela and Dutch Guiana — and in the Antilles especially 
Antigua In some of the West Indian Islands the local feral monkeys 
(Cercopithecus) are naturally infected Probably the dissemination of 
this parasite to the New World was originally due to slaves from \\ est 
Africa B liar atobia is almost entirely confined to \fnca but endemic 
foet also exist in Cyprus Portigi] Palestine Aral i a an 1 Iraq After 
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tl o South African War infection was imported into Perth 'Western 
Australia but has smce died out if japonic a occurs most commonly 
in China where its mam habitat is the \ angtse valley It is also 
found in southern Japan Upper Burma and southern Philippines 
WTiereier it occurs it is a natural infection in cats pigs dogs and cattle 
which act as re=ervoirs of tbo infection to man It can easily be 
transmitted to monkeys rabbits and other laboratory anin a Is 



(1 herophotograph D Kerri 

Life history — The life history of these three parasites is in the mam 
similar Both sexes live in tbo venous system The majority of D 
mansom and B japomca are found in the portal and mesenteno veins 
and in the vicinity of the liver but most B lcematobia aro found 
in the lower mesenteric branches of the portal ve«ico prostatic and 
pubic veins the uterine plexus and the vesical veins Occasionally they 
may wander into the vena cava and pulmonary veins 

The number of eggs laid by the different species varies In B mansom 
i suallv only on or two are found in tl o uterus tl e greatest number 
ol served being six Ini? I cemalob i twentj or tli rtj aro present an! 
in B japomca fft\ or i lore 

The method of deposition of the eggs is coinu on to all three specie* 
The female leaves the gynycophonc canal of the male and by means 
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of the prehensile suckers enters veins, as her small size enable-* her 
to do There she ejects on ovum from the genital opening situated 
jnst posterior to the v eiitrat sucker Usually the blunt, conical end 
of tho egg is directed against the venous flow, while the posterior, 
bearing the spine points in the direction of the blood current The 
bilharzta then withdraws, and the \ enule contracts down upon 
the egg, hold mg it in position Another egg is deposited as sho 
withdraws further, and so on Finally, when all the eggs have been 
deposited, the outline of the venule resembles a string of sausages 
(P H Man«on Bohr and N H Fairley, 1920) 

When the female lias withdrawn the blood current, flowing through 
the venule containing eggs forces the eggs through the coats of the 
\ essel so that they gam the lumen of the bladder or intestine Escape 
to the exterior is brought about by the mechanical passago of the egg 
through the tissues, aided by the penetrating action of the spine In 
B mmisoni infection the greatest number of eggs are found in the colon, 
liver, and small intestine , B hcemalolna are found m the pelvic viscera 
especially the bladder and uterus, though they may bo found in the 
lungs oven in the brain, but in small numbers in the spleen Of B 
japontca the greatest number of eggs aggregate m the walls of the in 
testmes, mesenteric and retroperitoneal lymph glands, and tho Iner, 
occasionally in the lung but quite commonly in the brain The bladder 
is unaffected 

The development of the thren species in tho intermediary is m the 
mam similar The egg coming mto contact with water, hatches within 
ten to thirtj minutes, the ciliated embryo {nnracidiwn) escaping through 
a transverse rupture in the shell This embryo swims about rapidly 
in a gyrating fashion, propelled by its cilia, for a maximum of twenty 
four hours, after winch it expires The miracidiurn is provided with an 
anterior papill i or proboscis from which may be traced two salivary 
glands, but the greater part is occupied by germ cells 

Tho miracidia of tho three different species are attracted by some 
peculiar influence (chemotaxis) to three distinct genera of freah water 
snails So specific is this attraction that they are drawn to these 
three, in which alone they can coutuiue development Bonn" through 
the antennra of the mollusc, the miracidiurn makes its way mto the 
liver dr digestive glands and becomes a sporocyst, in the interior of 
which daughter sporocysts form These multiply to such an extent 
that the entire liver becomes permeated with long, delicate, tabo-lite 
bodies The cells of the sporocysts become separated out into larval 
flukes or cercaruz which possess distinctiv e structure and are composed 
of a body with a long bifid tad It has been stated that there are minor 
differences m size ana structure 6e<weeu tie cerearue a if Cfte (‘Anar’ 
different species The caudal appendages enable the ctrcarta to swim 
about until it has gamed its defimtiv o host, and it cm bv o in this in inner 
Tor about twenty four hours It enters raao by penetrating his skm, 
and in doing so the tail is discarded Entering the lymphatics or blood 
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a ravels, tlio immature flakes (scktsiosoniula) proceed to the In er and the 
region- of the portal -vein, where in about six weeks the} become differ 
cntiated into male and female bdharzia whicli soon produce character 
istic eggs Accordmg to the work of Japanese observers, the cercanaj 
derived from one particular snail develop into flukes of one sex , there 
are therefore male and female producing eerean® When once the 
flukes have attained maturity, it is probable that they can hve many 
5 cars, sometimes as many as thirty, their longevity being quite 
disproportionate to their size 

Freshwater snails or intermediate hosts — The following species have 
been found to harbour bilharzaa — 


Intermediary Hosts fob B 
Egypt 

Turns 

Sudan 

Nyasaland 

Zanzibar 
South Afnca 
Natal 
Brazil 

Dutch Guiana 
Central Brazil 
North Brazil and \ enezuela 


mansoni — 

Planorbis bovssyi 
P pkthppicx sub-angulatus 
P sudantcus 

P neo sudantcus, possibly Melanoides 
tuberculata (IV L Gopsdl) 

P gibbons t 
P pfetjjen 
Physopsts afncana 
Planorbis olitaceous 
P olivaceous 
P centimelrahs 
P guadeloupensis 


Antigua 


Intermediary Hosts for B 

Egypt 


Palestine 
Sierra Leone 
Natal 

South Afnca 

Portugal 

Nyasaland 


P guadeloupensis 
P anlxguensxs 
ILKMATOBIA — 

Bulmus contort us 

B dybowshi 

B \nncsx 

B forslali 

B truncatus 

Physopsts globosa 

Physopsts afncana 

Planorbis pftijfen 

Planorbis comeus, var Mehjensis 

Melania nodoexncta (Natal, rarely) 

Limncea nafalensts 


Intermediary Hosts for B japonica — 

South Japan and Central China Oncomelania nosophora (Robson, 
1915) 

China Oncomelania hvpensis 

Philippines Blanfordia quadrasi 

Formosa Oncomelania formosana 

Japan (Island of Sadi) Blanfordia japonica 

It is not proposed to give a minute description of the above molluscs 
The snails of the genus Planorbis are flat, Ammon horn shaped snails 
which float on the surface of the water , those of the genus Buhnus 
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and Pln/sopsts ari squat, spral snails with an apical whorl atil n 
Einistral opemn B , and those tf tin gums Oneomdama and Blanfordta 
are operculatc l long narrow spiral an ill* about 12 mm in length 
Pathology ofJBllharzia mansoni Infection — B mansoni infection 
specially attacks the hvir where, by deposition of eggs, a peculiar 
form of pipe stem cirrhosis is eventually produced The passage of 
the e„gs into tin intestinal canal gn es ri3e to a series of peculiar changes 
The mechanism his already been dr scribed and the number of eggs 
in these tissues especially in colon and small intestine may be enormous 
Dysenteric symitonw are produced in six. to fourteen weeks from the 


tune of infection wlnlo focal lesions — polvpi and adeuo papillomata — 
are formed m from eight to fourteen weeks (Fig 64 ) 

Is H Fairley (1920) has studied the minute changes in the tissues 
m artificial! i infected monkeys and has found that in these animals 
'the earner patWiogica'i c’uanges are due raVuer to ttmire tVran to 
mechanical irritation and that a characteristic cellular humoral 
response is evoked In monkeys death ensues from the second to the 
sixth week usually associated with intense melsna The earliest 
localized lesions very closely resemble those of tuberculosis and are 
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known as pseudo tubercles They are small whitish nodules \arying 
in size from 0 5 to 4 mm m diameter, and consisting of fibroblastic 
cells 17x111 large numbers of eosinophils Originally described in 
monkeys, they have now been confirmed in man by P H J I ampe 
(1926) in Surinam, notably in the mesenteric glands, where they 
simulate tuberculous lesions closely In that country 18 18 per cent 
of autopsies show pathological changes due to tins parasite These 
pseudo tubercles are scattered throughout all the organs and especially 
on the peritoneal coats of the bowel They may also occur on the 
intestinal mucosa, where they can be «een by the sigmo'doscope 
In addition to these pathological changes, deposits of black pigment 
granules (allied to melanin probably hcematm, a derivative of h»mo 
globin) are found in the Ktipffer cells of the liver The mesenteric 
lymph glands and those of the retroperitoneal tissue are usually 
enlarged The appendix may be affected, giving rise to bilharzial 
appendicitis There is usually verj distinct enlargement of the spleen, 
which is considered to be due not so much to the deposition of eggs as 
to toxic absorption The splenic involvement has given n=e to a 
distinctive disease known as Egyptian splenomegaly 
Affections of the colon may be divided into five types (\) Those 
with simple thickening of the mucous membrane and the deposition 
of eggs in “ sandy patches m the mucosa , (2) thickening of the 
mucous membrane with papilloma formation , (8) pericolonic tumours 
associated with papillomata , (4) polypi of the bowel, which may lead 
to intussusception , (5) caubflower excrescences m the neighbourhood 
of the anus One or all of these conditions may eventually undergo 
secondary malignant changes 

The presence of the eggs in the tissues can best be demonstrated 
according to A R Ferguson (1918), by digestion of the material m 
3 5 per cent solution of caustic potash at a temperature between 60° 
and 80° C and subsequent centrifugation By this means he showed 
that 61 per cent of GOO male subjects m Egypt between the ages of five 
and sixty five had intestinal infection with B viansom It must not be 
thought that this is a purely intestinal infection in a largo proportion 
of cases m Lgypt characteristic eggs can also be found in the urine 
Diffuse infiltration of the submucosa with eggs gives rise to a catarrlnl 
and uniformly congested bowel Usually there aro scattered points of 
btemorrhage without visible ulceration When this process has lasted 
for some considerable time, the mucous membrane assumes a yellowish 
vp’jws.n.v/te, <&’&% to tot *i tfi b.Tgt v.v.w.Eim. It '& tow, 

pathological state which gives rise to dysenteric symptoms 
Formation of adeno papillomata — These small sessile and pedun 
culated growths are studded over the surface of the bowel, but, as a 
rule, are more numerous in the vicinity of the rectum Sometimes 
they occur clustered m definite groups with healthy tracts of mucous 
membrane intervening , very often adeno papillomata co exist with the 
diffuse deposition of the eggs already described (Fig 55 ) As these 



DYSENTERIC DISORDERS 


< US 2 

papillomata enlarge they often become elongated They may be tom 
off by the peristaltic action of the intestines, thus causing sloughing, 
with formation, of round clear cut ulcers When these ulcers are 
numerous, and especially if they are secondarily infected, acute 
dysenteric symptoms are produced, with blood and pus in the stools 
Sometimes, massive obstruction of the lumen of the bowel may lead to 
subacute intestinal obstruction Papillomatous lesions of the stomach 
and ileum aro extremely rare The aileno papillomata of tho bowel 
are usually associated with poncolomc nodules 



p u it D 


rig 55 -Intestinal bllhanlasli ( B manaoni), showing adeno papillomata 
In the rectum 

Lwer — In early stages of the infection the liver is slightly enlarged 
and is finely mottled and greyish in appearance Internally it exhibits 
numerous minute dull white nodules, due to a degeneration of the 
liter cells produced by toxic necrosis In the centre of these nodnles 
eggs are present, usually smgly or in groups, surrounded by a leucocytic 
zone consisting mostly of eosinophil cells At a later stage it 
becomes somewhat reduced in size and the tissue is intersected by 
delicate fibrous strands, especially in the periportal zones Tins 
cirrhosis is not sufficiently marked to produce pressure on bile ducts 
or veins, and secondary jaundice is absent Immature bilharzia worms 
are found in the portal vims, and eggs are distributed throughout the 
hvtr 

The final expression of bilharzia disease is clay pipe stem cirrhosis 
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The liver may be enlarged, although even in it3 extreme develop 
ment this organ may not suffer afiy great diminution in volume There 
is always a certam amount of perihepatitis, but the external surface 
is not ‘ hob nailed ” or strikingly irregular as m other forms of cirrhosis 
The internal cirrhotic changes are more pronounced than would be 
inferred from inspection of the exterior In all directions prominent 
islands and linear tracts of white connects e tissue intersect the organ 
At first it is quite vascular, and only in the later Btages does it become 
dense and comparatively non vascular The microscopical appearances 
in the early stages are those of a general cloudy swelling affecting 
the entire parenchyma , later on, when fibrosis has occurred, new 
duct formation takes place 

The pathology of B japomca infection is similar to that described 

Symptoms — In the early stages toxic symptoms resembling 
those of the Katayama disease of B japomca are noted, especially in 
Europeans who have become heavily infected The general signs 
consist of a high remittent fever with urticaria, marked abdominal 
pain, loss of appetite, rigors, and pulmonary symptoms This stage, 
which may last six or eight weeks, was commonly seen in soldiers who 
became infected in Egypt in therarly stages of the 1 9 14-1 8 War After 
the infection lias lasted two months or more, symptoms become 
localized, with passage of dysentenc motions and there is little m 
general to differentiate them from mild attacks of amcebic dysentery 

In the terminal stages of the disease, large massive abdominal 
tumours may form, giving nse to discomfort and intestinal stasi3 , the 
liver becomes markedly cirrhotic, and a'cites may be present At this 
stage there is little to distinguish the clinical picture from that of other 
forms of ascites , indeed, haeraatemesis from rupture of distended 
cesophageal veins may take place 

Infiltration of the buttocks with eggs which have penetrated the 
tissues from the bowel is not uncommon, and leads to localized patches 
of induration and to fistula formation m the buttocks and m the rectum 
(Tig 56) Pneumonia and broncho pneumonic manifestations are often 
observed in natives and are brought about by deposition of eggs in 
the lung tissue At any stage acute dysentpnc symptoms may super 
vene and may often be choleraic in character These are the major 
manifestations of severe bdharzial disease On the other hand, slight 
infections are extremely frequent and probably make up the greatest 
number of cases diagnosed The eggs are then discovered accidentally 
in the laboratory while the faeces are being examined They may be 
present in persons who have been exposed to infection on one or two 
occasions and whose general health remains good It is most necessary, 
however, that all cases should be treated, because ultimately the 
disaster of cirrhosis of the liver is likely to take place Symptomless 
cases are a danger, also as carriers of the disease 

A totally different clinical picture may be presented in visceral 
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infection known as Egyptian splenomegaly, a syndrome m winch, some 
authorities hold, infection is by one sex of the worm only This is a 
common disease m Egypt and Northern Nyasaland, possessing many 
features resembling kala azar Antenna, febrile disturbances, cirrhosis 
of the hvet and ascites are the mam features It is endemic in 
Egypt, the Sudan, and NyaBaland, where 20 per cent of children 
under four years of age are found to be sufferers in various degrees 
The hyperplasia of the spleen is, to a great extent, secondary to the 
hepatio cirrhosis, intestinal symptoms are usually absent and eggs 
of the parasite cannot be found m the stools Tlio feier is generally 
irregular of an intermittent type The enlargement of the spleen 


Fig 56. — Rectal papillomata produced by eggs of BiUarna hamalobta 
(Or U R Crtfin l mrr Hut Hasp .Infer Em * ) 


causes pain and discomfort, especially after meals, and gives rise to a 
dragging sensation on exertion The final Btagos aro ushered in by 
cirrhotic chxngex in the liver, which becomes progressively harder, and 
finally shrinks within the coital margin The spleen also becomes 
fibrotic but does not proportionately decrease in size Finally, the 
patient dies with symptoms of hepatic cirrhosis, ascites, and emaciation 
Quite commonly, thrombosis of the portal vein takes place Splenectomy, 
performed before the onset of ascites, has been successful , H E S 
Stnen (1928) has reported upon 390 cases, with a mortality rate of 13 
per cent 

The blood picture vanes in different stages of the disease In tbo 
early stages there is a distinct leucocytosis of about 17,000, and myelo 
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eytes may be present , later, progressive microcytic anemia becomes 
apparent and finally there is a leucopema of about 8,000 There is 
usually a considerable increase m the eosinophil cells The differential 
diagnosis from splenic anaemia is not ahvav s easy , in the latter then. 
13 usually a leucopema with increase of lymphocytes, absence of 
eosinophils, and increase of blood platelets 

A parallel and similar splenomegaly occurs m B japomca infections 
and is known locally as “ Katayama disease 

Diagnosis — The diagnosis of B mansoni and B japomca infection 
is made by the discovery of the characteristic eggs m the feces under a 
microscope with low power Usually they are very scanty, and it is 
necessary to exa min e several fecal films before arriving at a negative 
diagnosis A concentration method which is very successful has been 
described by P Fullebom A small quantity of feces, the size of a 
hazel nut, is placed in a conical glass, carefully rubbed up with a glass 
rod in a few cubic centimetres of 21 per cent salt solution, and put away 
to settle in the dark for five minutes The solution is poured off the 
sediment and this process is repeated two or three times The 
Btlharzia eggs remain m the sediment which is then mixed with distilled 
water at 120° F and exposed to a bright light The miracidia 
immediately e&cape from the eggs and can easily be seen with a hand 
lens, particularly against a dark background By adding a few drops 
of perchlonde of mercury solution the miracidia are killed and can be 
found and recognized m the sediment 
Two other aids to diagnosis may be mentioned the mtradennal 
test of Fairley, which is performed with an antigen made from the 
cercari® in the snail s liver, and the complement deviation reaction of 
the same worker Tlus is useful also in B hccmalobta and B japomca 
infections, and is positive in about 85 per cent of the cases Sometimes 
when the blood serum is negative to this test in the ad\ anced stages 
of the disean , a'citic fluid gives a positive reaction 
In cases of locahzed rectal disease, and especially where the masses 
resemble thrombosed piles, if B mansoni or B japomca be suspected, the 
adenomatous growths may bo removed forcibly with forceps, crushed 
up in the saline solution, and examined under the microscope for eggs 
Siymoidoscopicftiominotiongivesvalnable information A G Biggam 
and M A Arafa (1980) report that in the early stages 
small patches of granulation tissue can be observed at the bifurcation 
of blood v essels in the mucosa In these hyper® unc areas typical small 

round, deep red spots, which are very characteristic ot early 'biftiarzia'l 
affections, are seen dotted about on the surface of the mucosa \ H 
Fairley (1933) has also noticed small pale elevated tubercles, much 
resembling the “ pseudotubercles ’ found in experimental bilharziasis 
m artificially infected monkeys Later, polypi localized thickening of 
the large intestine, and adeno papillomata may be recognized Fasces 
may be removed from the rectum with the biopsy forceps and examined 
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under the mien scope for i^s Portions of papillomata when teased 
out in saline nnd examined may also ro\ eal ova (Tig 57) 

The papillomata may ho either scssilo or pedunculated and may be 
so mnssu e as to obstruct the lumen of the bowel (Big 58) Iheir 
colour is usually redder than that of the surrounding mucosa and 
sometimes actual litemorrhages aro seen Seldom do lesions rtseml !e 
the punched out depressed ulcerations of nmccbiasis though sometimes 
both infections aro associate 1 Treatment with intravenous injections 
of emetine and tartar emetic exerts no curatne effect upon fully 
developed papillomata 
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dysentery, bnt the author ha3 shown that eosinophil leucocytes are 
usually present in preponderating nmubers When pencolomc masses 
are found m association with enlarged mesontene glands especially in 
children the differential diagnosis from abdominal tuberculosis may 
be difficult 

Treatment — B mansont B japomca and B luzmalobia infections 
are treated by intravenous injections of antimony thus Idling the adult 
worms The gross changes in the organs of the body are more sea ere 
in the two former infections because of toxic absorption Intravenous 
inj ctions of tartar emetic are given on alternate days commencing with 



Tig 58 — Slgmoidoscopic appearance of a case of b tharzlal dysentery 
( B mangoni) showing characteristic adeno papillomata. 

{ After A O B warn ) 

half a gram of tartar emetic (sodium antimony tartrate) dissolved in 
10 ec of freshly-distilled stenle water This amount is gradually 
increased half a gram at a time until the maximum individual dosage 
of 2 or 2 i grains is reached Some authorities are in favour of dis 
solving the drug in a 5 per cent glucose solution as this neutralizes 
to some extent the toxic effects of the antimony 
In Egypt since 1925 the courso consists of twelve injections 
three times weekly until 22| grains have been injected tins usually 
occupying about four weeks When a small amount of di!ntin„ 
fluid is used as suggested above ven few of the toxic symptoms 
due to antimony — such as headache cough nausea and transient 
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rheumatic pains— -have been noticed P H T Lnmpe in Surinam 
(192G), has worked out a system for treating out patients with three 
injections of a I per cent eolation of tartar emetic (8 cc , 5 cc and 
7 c c) during each week A total of 25 to 80 grains is administered 
the course occupying six or seven weeks A rectal injection of tartar 
emetic for young adults and children in whom for some reason or 
another, the intravenous route cannot bo employed, has been worked 
out by Dye and others. A daily dose of 1G grams can be given by the 
rectum without producing toxic symptoms, but tbo exact amount of the 
drug absorbed is unknown live to seven daily treatments are 
mccssary Khalil has described a number of cases of bilbarztal 
infection which appear to be antimony fast and he suggests that they 
are duo to too rapid excretion in the urine 
Tbo pentav alent preparations of antimony, by the intravenous route 
have not proved to lie ns efficient as in Kala nznr and other leishmama 
infictions Recently fonadm (Payer) has been used in Egypt bj 
Khalil Tlus is a tmnlent organic antimony compound, the formula 
of which can bo expressed as antimony 8, pyrocatechin disulphonate of 
sodium Itisa whitepowder which contains 18 5percent ofantunonv 
Kino to twelve injections of a 7 per cent solution given by the intra 
muscular route aro said to be sufficient to cure tbo mnjontv of cases 
The following scheme has been advocated — 


Ui day 

1 5 cc 

11th day 

5 c.c 

2nd day 

8 5 c c 

18th day 

See 

8rd day 

5 cc 

15th day 

5 cc 

5th day 

See 

17th day 

5 cc 

7th day 

5 cc 

19th day 

5 cc 

9th day 

See 

21st day 

5 cc 


The drug causes little or no reaction and abscess formation and 
cellulitis, such ns may happen with tartar emetic, are unknown \t 
present there is considerable doubt as to the permanency of the cure 
Anlhwmahne, a new soluble htmum salt of antimony, has been 
favourably reported upon ui recent years It contains 16 per cent of 
antimony and is supplied m ampoules containing 2 c c each of a 6 per 
cent solution (or 0 02 gtm antimony) The dose for adults is 4 cx , 
for children under twelve 0 5 c c Injections are made intravenously 
on alternate days, but are also tolerated by the intramuscular route 
A total of 50 c c (0 5 grm antimony) is necessary for an adult male in 
order to kill off both sexes of bdharzn worms This preparation i-> 
said to be more toxic than fouadrn and may produce unpleasant 
though not necessarily si nous symptoms 
Emehnc — •There is ev idence, on clinical as well ns the expvrwnerAal 
grounds that emetine is toxic to the bilharzta worms This was 
npparintlj known in Egypt before the discovery of the antimony 
tartrate treatment The injection may be given intramuscularly to 
children wbo are intolerant of antimony tartrate or to those who«e 
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^eins are too narrow for intravenous injections The initial dose is 
half a gram, the maximum single dose for a child being 1 grain, and a 
total of 15-20 grams may he given in all The drug may be gi\eu to 
an adult, by the intravenous route, in doses of 1 J grams daily, the 
total course being ten injections , the average amount necessary is, 
according to H Maciel (1924), about 0 6 grammes (9J grams) 
Although it is not possible to influence, by means of drugs, the size 
or the development of the polypoid growths m the bowel, such growths 
may be dealt with by surgical means R V Dolbey and Z Fahmy 
recommended a method of removing them from the lower end of the 
rectum by excising a sleeve of mucous membrane For thi3 purpose 
a circular incision is made at the junction of the skin and anal mucosa , 
the external sphincter and levator am attachments are separated by 
blunt dissections, and, when once the latter have been separated, a 
mucous tube may be loosened by the gloved finger and withdrawn until 
the upper limit of the papillomata is reached Lengths of from 12-15 
inches of the mucous membrane can be removed in this way The 
lower part of the rectum is then left to granulate up There is little 
tendency to retraction of the tube and control of the anal sphincter is 
soon regamed This type of operation is, however, quite unsuitable 
for very anaemic or debilitated persons 
Surgical treatment of the pencolonic tumours in the abdomen 
presents a different problem According to F C Madden (1919), these 
masses, howev er formidable in size, seldom cause intestinal obstruction 
He states that m every case a simple laparotomy should be done, the 
thickened gut bemg incised and then sutured In many cases this is 
followed by a considerable improvement m the distressing symptoms 
and by the apparent disappearance of the tumour itself 

In cases of bilharzial appendicitis in which the appendix is impreg 
nated with masses of bilharzial eggs, removal is the only treatment 
Surgical interference 13 also necessary for prolapse of bilharzial tumours 
through the anus, and bilharzial rectal fistula 
Treatment of bilharzial splenomegaly — These cases are nearly 
always associated with cirrhosis of the liver, and call for persistent 
tapping and withdrawal of ascitic fluid at frequent intervals — a 
wearisome process Omentopexy has been tried but has not been 
very successful Splenectomy has been undertaken by Owen 
Richards, Coleman and Bateman with considerable success The 
latest reports show that a preliminary treatment for five or six weeks 
is nece«»ary Tins consists of a course of Iweh e tartar emetic injections 
together with carbon tetrachloride in those cases which are infected 
with ancylostomes, and with a full course of neosahar*an m those 
complicated by syphilis Immediately before the operation the patient 
should he given a rhubarb and soda mixture for one week, and 
then iron and arsenic to restore the blood Stiven advocates, in 
addition, an injection of pneumococcic vaccine on the eve of the 
operation, to guard against pneumonia Under the most favourable 
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conditions the minimum mortality 13 about 13 per cent Tbe average 
weight of Iho spleens removed by tbo aforementioned surgeons is 
8| lb The favourablo effects appear to he permanent and ascites 
docs not develop later 

This, then, is a resume of modern knowledge of B warworn infection 
in man When the eggs of B luematobia aro found m the bowel, they 
apparently produce the same pathological effects There are districts 
m Lgypl and the Upper Congo where C C Chesterman (1933) has found 
m fa'ces elongated eggs rcsetnbhng those of B luemaiobia, and causing 
dysenteric symptoms similar to lho -,0 already described Some of these 
eggs are much larger than those commonly found in the urine and this 
has given me to the speculation whether a distinct species of parasite, 
B t ntercalata, which A C Fisher has described from Yaltusu on the 
Congo may not be involved 

Another species of Bilharzia has been found m man w Southern 
Rhodesia by W I\ Blackie Ttus is known as B maUlten, normally 
a parasite of sheep and cattle, and has bicn demonstrated in the gemto 
urinary tract and in one instance, m the bowel The eggs are much 
longer and more pointed than those of B hamatobxa, and measure on 
an average 210-240 /i by 40-70/1 

Little need be said about tbe treatment of the dysenteric 
symptoms produced by D japonxea A larger amount of tartaric 
emetic is apparently necessary to overcome thw infection Accord- 
ing to Faust and Meleney, 22-30 grams of intravenous tartar 
emetic over a period of 18-20 days are usually curative, but if the 
patient applies for treatment as lie so often does when he is in the 
advanced stages of the disease when hepatic cirrhosis is well marked, 
then such treatment will have little effect 

(ESOPHAGOSTOM I ASIS 

(Esophagoatomiasis is a dysentenform condition produced by a 
small nematode — an cesopbagostome — of which there arc several 
species The larvas of this worm become encysted in the coats of the 
bowel usually in the largo intestine, and gradually develop into 
immature cesopliagostomes They then rupture their cyst walls and 
pass into the lumen of the intestine or into the peritoneal canal where 
they become adult The mamnulated appearance of the mucosa closely 
resembles that produced by polypodia vn man 

Anthropoid apes especially the ourang outang certaui species of 
monkey and some of the domestic animats can bo infected by 
cesophagostomes Weinberg has given a very complete report of the 
macroscopical and microscopical appearances of the disease in 
anthropoid apes and monkeys It is a very rare disease m man 
Brampt reported the first ca°e in 1905 m a negro from the Omo River, 
near Lake Rudolph 111 East Africa and Thomas the second from the 
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Amazon Autopsy in the latter case show ed that tht patient died of 
septic peritonitis duo to the lesions caused by this norm 
A man of thirty six years was admitted to hospital suffering from acute 
dysentery, he became delirious and died within three days 

A metre of the surface of the small intestine, extending from the lleo cajcal 
valve, was studded « ith small, raised, dark coloured tumours, the majority 
of which were found in the lower part of the ileum within 35 cm of the 
deo caical valve The nodules were less numerous and pronounced m the 
remaining 65 cm of the infected bowel Most of the growths were small 
and oval, they vaned in sue from that of a small pin’s head to 
7 x 0 mm and were elevated 6-8 mm above the surface of the bowel Some 
were flatter and button shaped , others were elongated leech like masses 
i'hcy were opaque and greyish black, with a few ochre coloured points in or 
beneath the cyst walk Many of the smaller nodules were hard and shot like , 
some were calcareous The tumours appeared to be firmly attached to the 
intestinal wall On examining the attachment of the ileum a worm was 
found penetrating the mesentery 

The lesions were more exten«ne m the Brazilian case than in those 
cases described m monkeys by \\ ernberg The empty cy sts can become 
cicatrized or calcified and the cesophagostoine itself can produce 
lisematoxic substances analogous to those secreted by tbc sclerostome 
of the horse 

R T Leiper ha3 emphasized the fact that the nodules on the 
peritoneum look very like those of tuberculosis, and, being described 
as such, are often missed It may be, therefore, that cesophagosto 
miasis is a more common infection than has been supposed 

/Etiology. — The species which was found by Thomas and described 
as (Esophagostomum stephanosiomurn (\ar Thomasi), differs only 
in minor details from the commoner species, (Esophagostomum 
apioslomum The male is 17-22 mm in length by 0 77 mm m breadth 
The copulatory bursa possesses a dorsal ray which bifurcates, forming 
a horseshoe shaped structure, each limb of which gives off a short 
lateral hom near its base The female is 25-30 mm in length by 1 mm 
in breadth, ending posteriorly' m a sharp point, and the vuhais situated 
near the anterior half of the body The eggs, 60/i m length by 40 ft ui 
breadth, which are passed in an adianced stage of development, closely 
resemble those of Ancylostoma duodenale 
The life cycle appears to be ns follows The larvae, which hatch out 
of the eggs in the rbabditiform stage, are swallowed and pass undigested 
through tbe stomach and small intestine On arriving at the e®eum, 
they invade the wall and become mature, forming the nodules already 
described These worms are found both free and encysted in the wall 
of the large intestine The majority invade the caecum 

Treatment.— There are reasons for bebeving that phenothiazme, by 
mouth m tablet form (2-4 grm ), is lethal to the cesophago^tome The 
course is continued for 5-7 days On account of its toxic properties 
this drug is unsuitable for children 
10 
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HLTLKOPHYIASIS 

11ns is ft small piriform fluko found os a natural infection m the cat, 
dog, fo\, and man It is tomparatively common m Egypt and (he Far 
East, including Japan mid Formosa 

The worm is aery small, measuring only 1-1 7 mm in length by 
0 8-0 4 inm in breadth, and it lues attached to the mucosa of the small 
intestine of the human host The eggs are operculftte, oval and 
light brown, measuring 28-80/t by 2 5—17/* The nuracidium, 

wluclt escapes from the egg m water, develops m fregh water snails— 
Melanmdes luberculata and Cleopatra buhtiinoides Tlie cercana is 
an oculato lophocercons larva, sometimes termed Cercana 
pteurolophorerca (Son«mo), which, on escaping from the snail, attacks 
the mullet ( Mutpl cephalui) or the minnow (Oambuna affints) \f Khalil 
has recently trawl out the development in quite a different snail, 
Pircnetla cornea , m Lake Jfanzala, Egypt Infection of man takes 
place through consuming the raw flesh of the fi«h 
Pathogenesis — It has been reported by various observers that the 
presence of these small flukes in the intestine causes a catarrhal state 
of the bowel and consequent diarrhoea G Carmichael Low has cited 
ono dysenteric case ui which 600 adult t rental odes were found in the 
fieces after the administration of eucalyptus, castor oil, and chloroform 
mixture 

FASCIOLOPSIASIS 

The term fa«cioIop«iasis denotes intestinal infection by the large 
leaf like trematode, fasaolopsis buskt i an Asiatic species and the 
largest trematode winch is parasitic in man The average length is 
80 mra breadth 12 mm , and thickness 2 nun 

The evolution of this parasite and that of F hepahea are in the main 
similar The egg lies in water for two or three weeks and from it 
hatches a miracidium which enters and develops in the body of certain 
species of Planorbis snail The cercarue, escaping from the snail, 
encyst on the water calthrop and water chestnut winch are freely 
eaten by the Chinese, forming a food known as linq 
Pathogenesis and symptoms — When a few F buskn inhabit the 
upper part of the small intestine they cause no inconvenience, but 
when many are present they cause diarrhoea with the passage of offensive 
stools The first clinical signs come on about three months after 
exposure to infection Grave symptoms simulating gastric ulcer, 
indicate the presence of large numbers of parasites (Fdema tnav 
be noted involving the face, abdominal wall, and lower extremities , 
ascites is common In the terminal stages the skin becomes rough and 
dry and diarrhoea is continuous 

Diagnosis -^-Diagnosis is based upon finding the characteristic eggs 
in the faces The stools are greenish yellow and contain much 
undigested material 



STRONGYLOIDIASIS 


293 

Treatment — Beta naphthol, two treatments of 8Q grams (2 
grammes) each, and carbon tetrachloride (3 cc for an adult), are 
specific for this infection 

Other trematode Infections — In addition to Fascwlopsis buskn, 
the liver flake (Fasciola hepalica) occurs, rarely, as an intestinal infection 
in man, and may give nse to Birailar symptoms It is stated also 
that occasionally the eggs of the lung fluke ( Paragommus tceslermanti) 
occur in the feces, and give n«e to dysenteric symptoms consisting of 
dull abdominal pains and occasionally diarrhoea The differentiation 
from chronic appendicitis may sometimes be difficult 

STRONGYLOIDIASIS 

Sirongijloides slercoraltt (Bavay, 1876) is a small nematode which 
inhabits the small intestine, especially the ilenm It has a complicated 
life history, both within and without the human body 

The female parasite was considered to be parthenogenetic until the 
discovery of the male by H A Kreis in 1932 The females are colour 
less transparent, filiform worms measuring 2 2 mm m length by 
30-7 5 /t m diameter They bore their way deeply into the epithelium 
of Lieberkuhn's glands where thej deposit their eggs The male is 
scarce and is shorter and broader than the female It remains a lumen 
parasite, having lost its ability to penetrate tissue 
The embryos hatching from the eggs, appear m the feces as rhabditi 
form larva, usnallj known as Angwllula stercorohs A heterogenic 
development then takes place in soil and within thirty hours the 
larvse have become sexually mature males and females— free living, 
unisexual adults The females produce their eggs from which hatch 
infective filariform larvvn It lias been shown by Fullebom that these 
parasites enter the skiu and utilize the same route of invasion and 
migration through the human host as does the me} lostome 
Pathogenesis and symptoms — Ever since A Nonnand, in 1877, 
discovered this species of nematode m the feces in Cochin diarrhcea 
(sprue), it has been considered to be the cause of intestinal catarrh and 
diarrhcea On entering the skm the infective larva* may produce a 
localized dermatitis When the intestinal mucosa is invaded a subacute 
catarrhal inflammation may be produced, giving nse to a diarrhcea 
with mucus and, it is said, the occasional appearance of occult blood 
There is considerable divergence of opinion as to the exact patho 
gemcity of this parasite In the author s opinion it is quite harmless 
Treatment — E C Faust (1936) reports that gentian v lolet is an 
effectiv e parasiticide in this infection when it reaches the living female in 
sufficient concentration it is the only strongyloidal therapeutic know n 
and is given in entenc tablets in a dose of about 80 mgm per kilo 
bodj weight, or, for the a\ erage adult male, 1 gr three tiroes dailj 
for 7-10 days 
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CHAPTER XVIII 

PARATYPHOID, TYPHOID AND FOOD-POISONING 

Definition — The term * food poisoning ” should be restricted to 
acute gastro enteritis due to bacterial infection of food and drink As 
employed here, it does not include “ botulism,’ a disease which presents 
no symptoms of gastro enteritis 

The number of organisms recognized as capable of giving rise to 
food poisoning has greatly increased since the isolation of B cnlenltdts 
by Gaertner in 1888, and it is now estimated that at least twenty seven 
members of the Salmonella group have been identified with actual 
outbreaks of food poisoning in human beings It is not always easy 
to decide whether the tram of morbid symptoms is brought about by 
the activities of the organisms themselves, or by the products which 
they elaborate Nevertheless, food poisoning may conveniently be 
divided into two groups (1) due to ingestion of pathogenic bactena 
present in the food— the infection type, and (2) due to ingestion of 
certain substances, products of bacterial multiplication in the food 
before ingestion — or the to\in type 

In the infection group of food poisoning, after a short inoculation 
period varying from a few hours up to three days, but usually within 
twenty four hours, the illness commences with headache, nausea 
diarrhoea, and abdominal pains There is, as a rule a considerable 
degree of pyrexia and the temperature may rise to 102° F In cases 
running a favourable course the symptoms gradually abate so that the 
patient recovers within a week , but in very severe c ises there is 
restlessness which is followed usually by cramps, coma, and death 
At autopsy the mucosa of stomach and intestines is found to be swollen 
and congested , Peyer s patches are not involved, though minute ulcers 
may be seen There is usually fatty degeneration of the liver, and the 
causative organisms can he recovered from the blood, spleen, and 
other viscera In the type of food poisoning caused by toxins, the 
general symptoms resemble those of the infection type, but the 
incubation period tends to be shorter — it may be half an hour to four 
hours — and vomiting more violent, prostration is greater, but there 
is less fever, so that recovery is more rapid Fatal results are rare 
,/Etiology. — The term * ptomaine poisoning has not been much 
used m scientific medicine since the discovery that many outbreaks 
were due to the organisms of the Salmonella group 

It lias been shown, by the work of G II Dack, 0 Jordan and others 
in Chicago, that certain strains of staphylococci are able to form toxic 
substances endowed with a degree of thermostability, affording proof of 
the formation of bacterial toxins in the food before its consumption 
In 1985 E 0 Jordan and V Burrows found that B lyphi murttim 
297 
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(B certrycle), given suitable conditions, may produce substances 
causing gastro intestinal irritation and there is evidence that members 
of the Salmonella group contain thermostable toxic substances which 
are soluble m water and aro precipitated by alcohol The method 
of extracting these bodies has been described by H Kaistnch and \V 
W C Topley (1984), who have proved that they are polysaccharides 
and, when injected into rabbits, cause fatal symptoms 

Recently, however, there has been a revival of the ptomaine theory, 
since it has been found that the multiplication in foodstuffs of many 
organisms not in themselves strictly pathogenic, such as B coh Proteus 
vulgaris and P margani , results in the formation of toxic substances 
which cause gastro intestinal irritation 

The chief food poisoning organisms are Boot cnfertfidis of Gaprtner, 
which has been found in contaminated meat in Germany, and Bad 
lyphi munum (identical with Bad arinjekt), mainly responsible for 
outbreaks of food poison mg m England During the year 1934 B lijphx 
munum was responsible for twenty two out of forty three outbreaks 
and out of forty six in 1935 it was isolated twenty nine times In 1937 
evidence that B profeus twbjarts can cause mild outbreaks of gafilro 
enteritis was brought forward by J D A Groy During the last few 
years a number of other organisms have been incriminated The. most 
important are Bad Jiolerce sins Var Kunzendorj, Bad thompsom and 
others It was shown by Vf M Scott (1933) that 80 per cent of the 
more severe outbreaks in England are due tp Salmonella infections 

In Salmonella epidemic* the food has generally been meat, sometimes 
fish, shell fish, or other protein such as eggs i egetables, or cereals 
Usually the meat has been mado into patfo, pies jellies or sausages 
processes which may involve imperfect cooking and liability to 
contamination Ubuallv the food has been recooked, and sometimes 
it has been prepared and allowed to stand before being eaten It must 
be remembered that, as a rale, the food appears quite normal to 
inspection 

During recent years attention has been directed towards poisoning 
by eggs duck eggs may be infected with Bad typhi munum during 
their formation in the oviduct Cattle and pigs are susceptible to 
infection with various types of Salmonella organisms of the food 
poisoning group J D A Gray (1937) has reported an outbreak due 
to contaminated cockles 

The opportunities for contamination of sound meat during the course 
of preparation for food are numerous, though it 13 often difficult to 
determine the exact manner The mam sources are rats, mice and 
human earners Doth rats and mico suffer naturally from infection 
with Barf lyphi munum and Bad enfmfwh* Out of 121 outbreaks 
investigated, bavage could find only 5 in which a human carrier appeared 
to be responsible for infection of the food 

The following are the organisms which have to be considered 
as possible causes of food poisoning — 
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Salmonella Group* — 

(o) Salmonella paratyphi — B paratyphosus A 

(b) Salmonella Sckolmullert — B paratyphosus B 

(c) Salmonella enferiftdts — B ententidis (Gaertner) 

(d) Salmonella suipeshjer — B eertrycke 

„ cholera suis 

„ eertrycke ) identical 

„ typhi munum ) — B typhi murium 

Other Organisms — 

Bacterium sonne*— B dysenterue. Sonne 

Proteus vulgaris 

The paratyphoid organisms may be important, especially in time of 
war The Salmonella group is sometimes referred to as the ‘ food 
poisoning group,' hut B paratyphosus B is not generally considered to 
cause outbreaks o{ acute gastro enteritis, while the clinical signs and 
symptoms to which it gives rise are practically identical with those 
of B paratyphosus A 

Some authorities place B typhosus as well ns the paratyphoid 
organisms among the food poisoning agencies, but the enteric group 
( typhosus , paratyphosus A and paratyphosus B) differs from the true 
food poisoning group in that the incubation period is longer The 
enteric group are not natural pathogens of animals such as mice and 
rats, and their transmission is confined ultimately to human earners 
The symptomatology, also, 13 somewhat different The type of illness 
caused by the paratyphoid organisms is usually a septicemia, very 
similar to that of typhoid, but ulcerations produced are not confined 
to the small intestine, as in typhosus, but may cause lesions of con 
giderable extent in the colon Thus with paratyphoid infections 
diarrhoea is comparatively common, and occasionally blood and mucus 
stools may ensue For this reason paratyphoid infections may become 
confused with the djsentery group During the Great "War, especially 
in the Gallipoli outbreak in 1915 m which most of the infections were 
due to paratyphoid B, the initial symptoms were frequently dysenteric 
in nature, subsequently tjpical paratyphoid pyrexia ensued 

Of course it is possible, as the author has been able to demonstrate, 
for a double infection of B paratyphosus and B shigce to be present, 
but there have been many cases m which the former was present in 
pure culture, and in which the pathological appearance of the extensive 
ulcers in the largo intestine sufficed to account for the djsentenc 
symptoms 

Symptoms of food-poisoning. — The symptoms commence almost 
simultaneously among a number of food consumers , m large outbreaks 
every degree of seventy of illness is present The excreta of those 
suffenng from the poison are infective and thus it is spread to others 
There is usually an incubation penod of three to thirty hours The 
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onset is sudden, with abdominal pain, tenesmus, diarrhtea, nausea, and 
usually vomiting Headache, cold sweats, shivering, and syncope are 
present The initial symptoms are usually the most severe The 
diarrhoea rarely lasts lor more than fivo days Continuous vomiting 
denotes serious prognosis When improvement sets in it progresses 
rapidly 

'Die physical signs cannot be held to be \ ery characteristic The 
tonguo may he remarkably clean, the abdomen is usually tender, but 
not rigid , the spleen is not enlarged, and there is no rash There may 
be pyrexia with a temperature of 102° F , but many cases are apyrexial 
The stools are liquid and offensive, and when they aro very frequent are 
occasionally streaked with blood Blood and mucuB m mass in the 
faeces are rare 

The sequel® of food poisoning aro few , they RT8 usually confined 
to the large intestine, and take tho outward form of persistent diarrhoea 
or obstinato constipation 

The mortality is nsunUy low, \ arying from 1 to 8 per cent In tho 
Limerick outbreak described by MoWeeney (1909), nine deaths occurred 
m Beventy three cases, but in a small outbreak duo to B certnjche m 
Halle, Germany, six out of seven cases were fatal 

Diagnosis is usually a fairly simple matter, established upon the 
simultaneous appearance of unmerous cases Specific diagnosis is made 
by the bacteriological examination of stools and serum agglutination 
tests with recognized strains la large outbreaks many cases may give 
negative bacteriological results Microscopic examination of tho 
fmcos may bo entirely negative or clumps of pus cells and red blood 
corpuscles may bo rev eated The differential diagnosis has to be made 
from the dysentery group and from tho entmc fev era * 

Treatment. — The first essentials are to provide warmth to 
counteract the collapse, and fluids by the mouth or intravenously to 
dilute the toxins In the early stages large doses of aperients are 
indicated, of which castor oil ($ ounce) is the most suitable For 
collapse, stimulants such as small doses of brandy or injections of 
strychnine are indicated The diet should be carefully regulated and 
for the first twenty four hours nothing but fluids should be permitted 
Die best drug treatment for the gastro intestinal condition is 
undoubtedly bismuth, eg bismuth salicylate (10-15 grains) three 
times daily For the constipation which so frequently follows the 
attack, pctrolagar or liquid paraffin (2-4 drachms) are indicated 

In the typhoid-paratyphoid group, besides the well accredited dietetic 
measures* attention must be drawn to the favourable results recc ntly 
obtained by the application of mandehc acid (sodium mandelate) by J 
Ivleeberg fl94l) 

* Sea also tp 78) r II V Clayton and 3 V\ Hunter have ahoim that under certan* 
circumstances Sonne s bacillus may cause symptoms closely resembling food poisoning 
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CHOLERA 

Synonym * Cholera Asiatica 

Definition — An acuto, infections, epidemic disease caused by 
Koch's cholera vibno It is characterized by sudden onset, purging 
and vomiting of colourless, watery material, muscular cramp, collapse, 
suppression of unne, and, verj often, sudden death The mortality 
is usually very high 

History and geographical distribution — Cholera is endemic 
over the greater part of India, and has probably been so especially in 
Lower Bengal, from the earliest times From this focus it has spread 
periodically, in epidemic form, over the whole Peninsula 

There have been, during the course of the last century and a half 
a number of well defined epidemics which are known to have spread 
from this region In 1817 cholera began to extend all over Asia 
travelling eastward as far as Japan southward to Mauritius and west 
ward to Syria and the shores of the Caspian Sea Reaching Astrakhan 
m 1825 it spread no further In 1830 cholera first visited Turope and 
since that date there have been at least five epidemics — 1848-51 
1851-5, 1870-8, 1884-6, and 1892-5 It is true that there have been 
minor outbreaks since that time, but they have remained very restricted 
in area In the Balkan War of 1913 and in the course of the Great 
Mar, 1914-18, there were a number of epidemics in the Balkans and 
tn Iraq, hut the disease did not spread as an epidemic beyond the 
actual seat of war In the epidemic of 1870-3, Great Britain was 
practically spared, but the infection crossed the Atlantic and by way 
of Jamaica and New Orleans entered the United States, where it raged 
for a time It has been concluded from ft study of these epidemics 
that cholera has reached Europe by three distinct routes, (1) no 
Afghanistan, Persia, the Caspian Sea and the Volga valley (2) tna tho 
Persian Gulf, Syria, Asia Minor, Turkey in Europe and the Mediter 
ranean , and (3) «o the Red Sea, Egypt and the Mediterranean 

China is particularly liable to cholera epidemics, and in 1902 there was 
an extensive one It is found as fax north as Shanghai Some isolated 
regions, such as the Andaman Islands, Australia, New Zealand, the 
Pacific Islands, South Africa, and the M'est African Coast, have bo far 
escaped 

Of all the cholera disseminating centres w India, Hurdwar appears 
to be tho most important, for this is a great pilgrim centre, the majority 
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of pilgrims l ravel ling there from the Punjab , by this means cholera 
spreads all over India 1 ho disease is carried to Arabia again by 
means of the pilgrim traffic In 1805 it mbs earned by sea from 
Bombay to Arabia and Mecca, and was then widely spread by the 
returning pilgrims — throughout Egypt, Syria, and the southern 
European ports, to the East African coast, to the hi ad of the Persian 
Gull and np the Euphrates valley 

Epidemiology and cndemlology.— Cholera follows the great routes 
of human intercourse and is conveyed from placo to place cluefly by 
man — probably this sole agency In India ideal conditions are 

produced for its dissemination during the religious gatherings, when 
hundreds of thousands of human beings are collected together under 
highly insanitary conditions Choltra appears never to travel faster 
than man, but in modem tunes, owing to the increased speed of loco 
motion and the increased amount of travel, epidemics advance xnoro 
rapidly and pursue a more erratic conrso thin they did eighty yi nrs ago 

The endemic prevalence in India is best illustrated by the average 
yearly number of deaths in different provinces during the decade 
1898-1907 In Bengal and Debar, the av erage yearly cholera mortality 
was 207,118, that is, 2 59 per thousand , in Madras there were 50,809 
deaths, or 1 6 per thousand , and m Bombay, 2G 782 death* or 1 48 
per thousand It has boon shown in the Annual Reports of the League 
of Nations that the mortality in British India lias shown a tendency to 
doclmo within during the last thirty eight years 

Seasonal influence is of considerable importance Prom available 
data it has been found po-.sible to forecast epidemics of cholera two 
to three months ahead The influence of clnnatio conditions has been 
studied by correlating individual factors, o g , rainfall, humidity, etc , 
with the incidence of cholera in India, and o definite relationslup is 
now established High relative humidity with high temperatures, 
accompanied by intermittent rams, has been found to form the most 
favourable atmosphere for iIb development 

In Lower Bengal and Calcutta, however, the relationship is of a 
different kind Here cholera is present throughout the year, having 
a definite maximal incidence in the dry, hot months of March and 
June when the water supply is most deficient and contaminated and 
a minimal incidence in the rainy season, when the water level is high 
and water supplies thoroughly flushed out In Madras and Burma, 
where the climate 13 more equable, there is but little seasonal variation, 
and in the North West the maximum incidence becomes gradually less 
with the diminishing rainfall Sir Leonard Rogers bebev es that in India 
♦Jcr, w-Md.’AvM. vwassfi ,txy ivi Ura, otcfccJ/ws. ’& afeanJ/ita lwiniuiit.tr 

of over 0 4, but this does not appear to be necessary for the spread 
of the disease elsewhere 

Cholera is mainly a water borne disease, and the bacillus enters 
by the stomach, there have been numerous historic instances to 
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bear this out It is generally agreed, however, that ingestion of 
the bacillus is not the only factor necessary m the production of the 
disease Probably the state of health and degree of acidity of the 
gastnc juice render some more susceptible to this infection than others 

There are two types of cholera outbreak one occurring when the general 
water supply is contaminated , the other when such contamination is localized 
to certain wells or other sources In the former type the onset is explosive, 
and cases occur almost simultaneously, with equal distribution in all parts 
of the area affected, disappearing with almost equal suddenness In the 
Hamburg epidemic of 1892, which may be cited as an example, during a 
period of only two months, cholera attacked 17,000 persons out of a population 
of 600,000, causing 8,605 deaths The water supply of Hamburg was then 
taken directly from the Elbe, that of the adjoining city of Altona, with a 
population of 140,000, by a method of sand filtration , although this water 
•was taken from the nver after it had received the sewage of Hamburg yet 
there were in Altona only 328 deatlis — 2 1 per thousand against 13 4 per 
thousand in the former 

To illustrate the second type of water transmission, the well known 
incident of the Broad Street pump may be cited This was the first definitely 
proven instance of the connexion between the drinking of water and the onset 
of cholera In 1854 it was noted that cholera was ten times more prevalent 
in Golden Square than in other parts of London and also that the number of 
cases increased m the neighbourhood of the Broad Street well The employes 
of a factory where this well water was used became heavily infected, while an 
adjoining brewer} , which had a well of its own, did not furnish a smgle case 
A particularly Btnhing instance was that of a lady living at Hampstead, a 
part of London then free of cholera who, having acquired a liking for the 
water from the Broad Street well, had a bottle of it supplied to her dad} 
She drank some of the water on August 31, 1854, became infected with 
cholera, and died the following day 

D Herelle lias made the interesting suggestion that the amount of 
bacteriophage produced In the intestinal canal is a factor in the n^e 
and fall of cholera epidemics Those patients in whose stools no 
baetenophage is present die of the disease, while those in whom the 
bacteriophage is abundant rapidly recover It 13 chimed that it can 
also be demonstrated in contaminated well water 

Aetiology. — It ba3 been said, and well said, too, that although you can 
eat cholera and dnnk it, yet you cannot catch it , and this dictum is 
home out by the well known immunity, as long as they do not eat or 
drink in the wards, of nurses and orderlies m cholera hospitals The 
it 9. ipyA w-ttes in. tfea of. cbnteca. 

has been illustrated in many cities, especially London and Calcutta 
It is thought that food, especially uncooked vegetables and milk 
diluted with impure water, plays an important part in its disse m ination , 
flies may carry the infection to all kinds of food It is thought, also, 
that soiled clothes may be a source of infection but they can only 
retain mfectmty when damp, moisture being essential to the life of the 
cholera vibrio 
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In Indm, E P Greig (1918) stored the rice water stools of ninety 
four patients in a dark cupboard at room temperature taking care to 
prevent evaporation and found the averago life of the vibrio to be soven 
or eight days in cool and one or two days in hot weather , the longest 
survival being seventeen days In water the vibrio retains life for a 
variable tune A C Houston m 1909 added cultures of the vibno to 
raw river water, and found that 99 9 per cent of the organisms died 
within one week and none survived longer than two Borne waters 
such as those of the Jumna and the Ganges, appear to ho unfavourable 
to the survival of the vibn > and much depends upon purity Thus iii 
spring water the vibrios liv e for thirty days , in Berlin water for bk or 
seven days and in cesspools for It s than twenty four hours 

Patients who have recovered from cholera may continue to excrete 
the vibno irregularly for weeks As a rule 90 per cent become free 
from infection in fourteen davs and 99 per cent within a month 

Tht cholera vibrio — The cholera vibrio, or comma bacillus was first 
discovered by Ivoch iu Egypt in 1883 and confirmed in Calcutta in 
1884 His observ ations liav e l pen abundantly confirmed suite that date 

Tho comma bacillus is a minute organism 1 5 to 2 n in length by 0 5 to 0 6 
in diameter, that is about half the length and twice the thickness of the 
tubercle bacillus As a general rule it is slightly coloured by appropriate 
staining Flagella can be distinguished at either end sometimes one less 
frequent!) two , these may lie of considerable length — one to fire times that 
of the body of the bacillus— but owing to their extreme tenuity they are 
difficult to distinguish in microscopic preparations They impart an active 
spirillum like movement Some individual bacilli, when stained show darker 
portions at tho ends or tho centre which suggest spore formation Often in 
cultures two or more become joined together forming a spiral body The 
cholera vibno is stained by watery solutions of fuchsin, or by Millers 
methylene blue and w easily decolorized by Gram 

It grows best in alkaline media at « temperature ranging from 30"— 10’ C , 
growth is arrested below 15° and above 42® C while at a temperature of over 
60° the bacillus is killed Growing well in all the ordinary culture media, 
especially in alkaline peptone water and on potato »n milk it multiplies 
rapidly without curdling Although it dies quickly in distilled water it 
survives longer if salt is added On gelatine plates it grows readily as minute 
white colonies granular m consistency irregular in shape A zone of liquo 
faction is formed round each colony which sinks into a small depression In 
gelatine stab cultures the growth is more abundant near the surface but as 
growth proceeds along tlie needle track liquefaction results which extends to 
tho side of the tube In older cultures involution forms are common and the 
organism dies out altogether after five or six weeks The vibno does not 
liquify agar and on this medium the colon es retain their vitality much longer 
On potato it forms a brownish film and m broth a scum on the surface 

As a rule the vibrio does not hsemoiyse blood which is added to the medium 
on winch it grows such as agar after twenty four hours of incubation This 
test w performed by adding various amounts from Ice downwards of a 
three days culture m alkaline broth to 1 e c of 5 per cent suspension of 
goats corpuscles and then thoroughly mixing After incubation for two 
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hours the tubes arc placed on the ice chest overnight, and an nad the next 
daj \\ ith a 1 per cent solution of sugars the cholera vibrio produces acid 
in glucose, manmte, saccharose, and maltose The fermentation of lactose 
proceeds more slowly and takes two or three daje 
\\ hen all the morphological appearances and cultural characters arc taken 
together, the result is fairly distinctive, but since certain other vibrios, e g , 
that of Tinkler, behave m much the same 'manner, a mistake may easily be 
made One characteristic reaction given by the true cholera vibno is that 
known as the cholera red reaction (due to the presence of indol nitnte in the 
medium), m which a red colour is obtained by the addition of pure sulphuric 
acid or other mineral acid to a cholera culture m 1 per cent peptone solution 
The true cholera vibno may be further recognized by testing it against 
immune rabbit serum, which will agglutinate the organism up to a titre 
of 1 12,000 This is by far the most satisfactory method of identification 
J Taylor (1938) has summarized the view of bacteriologists in India that 
the cholera vibno belongs to Group ‘ 0 ’ No 1 of Gardner and Venka 
traman, is a non haemolytic vibno possessing H ’ antigenic fractions in 
common with V cholera or belonging to O ” groups other than No 1 , it is 
found in both healthy persons and cholera patients 
Tho virulence of the cholera vibno can be raised by passage through guinea 
pigs Successive culturing in the peritoneal exudate of these animals is 
alternated with culture media growths and virulence thereby becomes 
enhanced A fixed vtrus, the virulence of which cannot further be affected 
thereby, results and this formed the basis of Haffkine’s cholera vaccine 
It is only comparatively recently that all doubts that the cholera vibno is 
the genuine genu cause of cholera have been dispelled On manv occasions 
cultures of the cholera vibno have been swallowed by way of expenment, but 
in one single instance only has true cholera been reproduced It is thus 
probable that, for the production of the clinical condition known as cholera 
other factors are necessary in addition to the vibno The disease can only 
be produced in lower animals by admimstenng cholera cultures after 
lowering the general resistance in ground squirrels by large doses of alkalis 
Inagglutinable vibnos known as paracholeras, such as Finkler Pnor and 
El Tor, resemble tho true cholera vibno closely, and so, also, do organisms 
found in fowl cholera, in decomposing cheese, and in nver water, but they 
behave entirely differently when tested out serologically, and they are now 
generally considered to be biologically distinct Although a great deal of 
work has been done on the subject, and interest in it has recently been revived, 
the significance of these non agglutinating vibnos still remains a matter of 
some doubt J W Tomb and GCMaitra (1927) by employing what is known 
as the open bowl method of enriching cholera cultures in a cholera distnet, 
have been able to show that 35 per cent of the inhabitants are chronic camera 
of non agglutinating vibnos They consider that agglutinating vibnos are 
merely different phases of the same organism They hold that agglutinabibtv 
is an artificial property developed and fixed by laboratory cultivation, since 
laboratory cultures of vibnos take approximately three times as long to 
agglutinate as those in stools from which they are denved though all lose 
their agglutinabikty under artificial conditions J J van Loghem has raised 
the whole question by pointing out that the true cholera vibno is hamiodi 
gestive, not hasmolytic, while the El Tor vibno is both bsemodigestive and 
hsemolytic W Doorenboa regards the El Tor vibno as a true cholera v»bno 
contaminated with bactenophage 
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Toxins —Filtered cultures of the cholera vibrio exert little poisonous ntimi, 
tlio virus » apjwrcntly libera toil by tho blinking up of individual organisms 
ntid dead cultures, when administered by the mouth, produce little effect 
unless tho Intestinal canal Is injured in some nay These poisonous bodies 
are mostly destroy cd at fitr C . but, w hen ground up ami frozen by liquid air, 
an extract is obtained which Is extremely toxic if injected intravenously into 
laboratory animals 

Immunity —Meat laboratory animals, especially tlie rabbit and the guinea 
pig, may e wily be immunized against tho cholera vibrio by repeated mtra 
peritoneal injections of dead cultures, and the Hcrrnn thus obtained possesses 
high agglutinating jxnvcns—up to 1 20,000 In teats for proving that the 
vibnofl isolated from a given stool arc those of true cholera, a serum should be 
employed which gives a tltre of I 4,000 This, when injected into non 
immune animals, everts a protective powc r four or five times as great against 
tho lethal dose of organisms The active bnctenolysis « inch takes place is 
known ns Pfuffer’s reaction Tho test is performed as follous — 

A loopful of a young agar culture of the vibno is added to 1 e c of broth 
containing 0 001 ex: of anti cholera serum This is injected into the peritoneal 
cavity of a young guinea pig and, by means of capillary tubes inserted into 
the peritoneum, the peritoneal fluid is examined microscopically every fen 
minutes Should the original culture bo that of a true cholera vibno, the 
organisms break up into small globules , If not, no change takes place Tins 
is regarded as tho sureat proof tliat a suspected organism ia true cholera 

Pathology.— 1 1 ho appearances found otter death naturally vary 
considerably with tho seventy and duration of the discaso If death 
occurs m tho algid stage of cholera, the surfaco of the body appears 
shrunken and wizened Rigor mortis occurs early and persists for 
some time, and, owing to post mortciu muscular contractions, move 
merits of the limbs may take phee On opening the body all the tissues 
are found to bo abnormally dry Tho muscles are dark and rigid, and 
some may actually be found to b« ruptured The right udo of the heart 
and all the mam veins are distended with dark thick, imperfectly 
coagulated fluid, while fibrinous clots extending far into the vessels may 
bo found in tho right heart The lungs, winch arc usually bloodless, 
dry, and contracted may occasionally be congested and cedcmatous 
The pulmonary arteries are distended with blood, while the correspond- 
ing veins may ho empty The liver, too, vs generally congested , the 
gall bladder lull of bile, and the spleen small and shrunken No fluid 
is found in tho peritoneal and pleural cavities The bowel is congested 
and red, and on opening it a certain amount of the characteristic rice- 
water fluid is obtained The mucous membrane of tho stomach and 
intestines, either as a whole or in part, is congested and pink 
Should death occur during the stage oj reaction, the tissues are moist, 
AYi Ass* cBngsahsB the raocaw ejvtsva is sho&rred The- issgs *» 
congested and cedematone and there may ba signs of an extensive 
enteritis The intestinal contents may present evidence of bile, while 
Greighas shown that the cholera vibno frequently enters thegall bladder, 
which may act as a reservoir of infection Sometimes the vibrios may 
be demonstrated in the lungs, kidneys, or spleen and very occasionally 
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they may be found in the urine They occur in large numbers in the 
stools in the acute stages of the disease, and in the contents of the 
intestines Evidence of infection is most abundant in the upper part 
of the small intestine and duodenum, but may with difficulty be 
found in the large In microscopical sections vibrios may be found 
lying between the epithelial cells of the v 1 II 1 
Cholera earners — The earner state is now recognized as one of the 
most important factors in the spread of cholera, and it has been found 
that m some instances as many as 20 per cent of those in immediate 
contact with a cholera patient may assume this state Some may 
exhibit symptoms of disease, but the greater number maintain 
apparent good health During a penod when cholera was present in 
Manila, A J McLaughlin (1916) found 6-7 per cent of earners among 
healthy persons living m the infected districts , and Pottevm (1921) 
has reported that out of 18 000 pilgnms examined 1 7 per thousand 
were camera of cholera \ibnos, so that, he holds possibly the earner 
state lasts for two months or more In the acute stages cholera vibnos 
are excreted by the patient for seven to ten day* more usually they 
disappear in three or four Y Y Ying (1940) has found however, 
that occasionally positive cultures may bo obtained for four weeks 
Generally speaking, cholera patients should bo isolated for two weeks 
If positive after that date they should be regarded as carriers 
Symptoms — Although the clinical picture of cholera may vary 
almost infinitely, yet there are certain outstanding manifestations 
The cholera syndrome may supervene upon what appears to bo an 
ordinary case of hentenc diarrhoea, or it may come on suddenly, with 
full development of characteristic signs without any warning 
The difficulty about the clinical recognition of cholera is that diarrhoea 
of all kinds appear to be more prevalent during a cholera epidemic than 
at other times, and it is a matter of common observation that people 
who have any intestinal disturbance are more likely to be attacked 
by the disease than thoso who have not In most cases the milder 
symptoms constitute the stage of premonitory diarrhoea and are known 
as cholerine In Borne, premonitory symptoms take the form of languor, 
depression, noises m the ears, and disturbances of vision The memba 
tion penod is short , where this has been accurately w orked out as in 
the instances recorded by Macnamara (1918), it is within twenty four 
to seventy-two hours from the time of infection 
The onset of true cholera is marked by the sudden evacuation of 
profuse w atery stools, at first fecal in character, afterwards becoming 
colourless, like thin nee water containing small floecub Enormous 
quantities — it may be pints — are passed by the patient At this time, or 
very soon afterwards, vomiting of food material, and later of the rice 
water ” liquid, supervenes The patient is then attacked with painful 
cramps of the muscles of the limbs and abdomen, the unfortunate 
sufferer being agonized by these contractions, which cause the muscles 
to Btand out like rigid bars He then passes into a state of collapse 
20 
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Probably owing to dehydration through thanhem and vomiting, 
there is a general shrinkage of the softer tissues , tho eyes become 
sunken , tho cheeks fall m , the nose assumes a peculiarly thin, pinched 
and hluo appearance ; and the skin of the fingers becomes shrivelled like 
that of a washerwoman Tho general temperature is lowered, and the 
body becomes cold, livid, and moistened by a cold, clammy sweat Yery 
soon the flow of both urrno and bile is suppressed, and the respirations 
bocomo shallow and rapid , the breath is cold and tho \ oico reduced to 
a mere whisper The circulatory system suffers severely and tho puke 
soon becomes feeble and thready and, after fluctuating, may disappear 
Although the surface temperature of the body is much below normal 
(it may bo as low as 93° or 94° F ), that of the rectum may register from 
101M05 0 Restlessness now sets in and the patient tosses about 
uneasily, throwing his arras from side to side and complaining of great 
thirst, of a hot, burning sensation insido his chest, and general cramps 
and aches in the limbs All through this agonizing period, lus mind 
gi nerally remains clear, although in some instances it may wander anil 
ht may pass uito a comatose condition This is known as the ' algid 
stage of cholera, and may* terminate in death, in a general febrile re- 
action, or in rapid convalescence 

When death occurs, usually from collapse, it generally takes place 
within ton to twelve hours of the onset , tho extremes are from two 
to thirty hours Convalescence is ushered in by a gradual cessation 
of vomiting and diarrhoea, re appearance of the pulse at the wrist 
and the return of warmth to the surface of the body Soon, after 
apparent suppression for many hours, secretion of urine once uion 
takes place, and in three days or more tho patient may be practically 
w< 11, without any complications The relationship of anuria in cholera 
to that of collapse and crush injury, winch posM.«s the same physio- 
logical background. Las recently been emphasized by J Vi Tomb 
(1942) Collapse of tho circulation in cholera, as well as in traumatic 
shock, results from over stimulation of the sympathetic nervous system 
and causes dilatation of the capillaries of the skeletal muscles as will 
as constriction of those of the skm and abdomen 

Usually, however, what is known as the stage of reaction supervenes 
upon tlio algwl stage This is sometimes known as cholera typhoid 
The signs of restoration of the circulatory functions become more 
evident Recovery appeirs to set in with return of the pulse, increas 
mg temperature of the skin, and re-appearance of urine, accompanied 
by thfainution of the restlessness At the same time diarrhoea is 
diminished and the stools contain more bile At this stage a febrile 
condition of variable severity may suddenly develop Minor degrees 
of tins reaction may subside within a few hours, but in severer cases 
the febrile state becomes more and more aggravated and a fever 
resembling that of typhoid, cholera typhoid ensues Tins febrile 
reaction is doubtless due to a renewed absorption of the toxins from 
the bowel, coinciding with revival of the circulation It is during this 
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stage of reaction that death may take place from a variety of eomphca 
tions — pneumonia, enteritis, even asthenia — or, more commonly, from 
the effects of delayed ur&mic poisoning 
In a cholera epidemic, great variety in the character and seventy 
of symptoms is observed, and generally the earlier cases show much 
more severe changes, while those towards the termination of the 
epidemic are usually milder 

The mildest cases are known as cases of ambulatory cholera, and aro 
characterized by malaise and diarrhoea These patients never suffer 
from complete suppression of unne, the diarrhoea never loses its 
bilious character, and cramps do not occur Such mild attacks subside 
without the reaction stage 

Cholera stcca is a very fatal type In them cases there may be no 
diarrhoea nor vomiting at all, but collapse sets in so rapidly that the 
patient, overwhelmed by the infection, dies within a few hours without 
purging or any attempt at reaction 
Hyperpyrexia may very occasionally supervene, the temperature 
rising rapidly to 107° F in the axilla and to as high as 109° in the 
rectum Such cases are almost invariably fatal 
Special Jealures — During the early days of the acute stage there is 
a definite increase in the number of red blood corpuscles, which may 
nse to 8,000,000 per c mm At the 6ame tune there is an increase of 
leucocytes, according to L Rogers ( 1923), an average of 28,000 per 
c mm is usually met, those cases with a specially high count being 
generally, but not always, fatal In the differential count there is an 
increase m the proportion of polymorphonuclear cells, together with 
a great decrease in the lymphocytes According to Rogers, the most 
characteristic feature is the loss of fluid from the blood This has 
been ascertained by centrifuging defibrinated blood in the hsemvtocnt, 
by which means the relative proportion of corpuscles to serum is 
ascertained Rogers estimated that in the blood of an Indian there 
is normally 45 per cent of corpuscles to 55 per cent of serum but 
in cholera patients 71 per cent of corpuscles and only 29 per cent 
of serum were found, indicating a lo's of nearly one half the fluid from 
the blood After intravenous injections of hypertonic saline, the 
normal proportions are rapidly restored Estimations of the amount 
of chlorides in the blood’serurn in cholera show that salt is reduced to 
a greater proportion than is the fluid Tho physiological results of this 
chloride loss aro sell evident 

It is on. the estimation of tho specific gravity of the blood that the greatest 
diagnostic value is placed In cholera the specific gravity is raised from the 
normal of 1,056-59 up to 1,063, the limit being about 1,065 The method of 
estimating tho specific gravity was elaborated by Rogers from the Lloyd 
Jones glycerin method, and is as follows A senes of solutions of glycenn 
and water are made up at tooju temperature m specific gravities of from 
I 040-70, each solution increasing in specific gravity by two units Stock 
solutions are kept in a senes of small stoppered bottles The fingertip 
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being pricked a email quantity of blood 13 sucked up into a capillary glass 
tube and then blown into the selected gravity bottle If it sinks it is heavier 
If It nsca it is lighter, and another drop is blown into another bottle until the 
medium is found in which it just floats These observations take but a few 
minutes to make, but the data they furnish point the way to accurate 
treatment 

The blood pressure w also important m cholera and is greatly 
reduced ui the collapse stage In those cases in winch the systolic 
blood pressure falls below 70 mm of mercury, it is necessary to ad 
minister intravenous saline injections, m order to maintain the blood 
pressure and enable the kidneys to resume their normal functions 

Sequelae — Cholera may be followed by a variety of soqael® of 
more or less importance There maj bo antenna, physical aud mental 
debility, insomnia, febrile conditions, chronic nephritis vanous 
kinds of pneumonic consolidation of the lung even cholecystitis 
resulting in jaundice Parotitis occurs in about 1 per cent of 
cholera cases and usually ends m abscess formation Eye complies 
tions nro frequent and severe , for instance, ulceration of the cornel 
with sloughing may ensue after prolonged collapse in which the eyes 
nro kept half open Rapidly developing cataract has been seen Bed 
sores are common and gangrene of the pem« scrotum, nose, mucous 
membrane of the mouth toes and fingers has been recorded by older 
writers Dysentery and diarrhoea may also follow tmo cholera, but 
eventually may clear up without much trouble In elderly and enfeebled 
people a state of asthenia may develop The danger of sudden cardiac 
failure must at all times be homo in mind Pregnant women almost 
invariably miscarry, and the foetus shows evidence of cholera infection 

Diagnosis — The diagnosis of cholera on cluneal grounds should 
not, during the height ot an epidemic, be particularly difficult There 
is the characteristic appearance of the patient, tho cold, clammy 
fingers the cyanosis tho feeble wlusper the shrivelled fingers and 
toes, the cold breath the suppression of urine — all these are sufficiently 
distinctive Itus in the minor manifestations, the doubtful cases, and 
the carriers that scientific methods of diagnosis must be employed 

In trne cholera the comma bacillus, or vibrio, may be recognized 
in the stools under the microscope, but it mav not bo found at tho 
first ixnrmnation 

The usual procedure 18 for the stools to he microscopically examined 
If the vilmos are present m large numbers, they may be detected by their 
movement m a hanging drop preparation or by their characteristic appearance 
in films stained by cnrbol iiichsm , Ivoch considered that in 50 per cent 
cases diagnosis coul i be made by this method VVf en the vibrios are 
numerous plates mav be read by means of a platinum loop on Dieudonni s 
medium the alkalinity of which possesses the property of preventing to a 
great extent the growth of organisms other than the cholera vilino The 
colonies may then be recognized by their characteristic appearances 
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When the vibnos are present in small numbers, alkaline peptone water 
should be inoculated with one or more loopfuls of the fluid stool and incubated 
for seven hours Any pellicle present on the surface of the broth should be 
examined in stained films or by the hanging drop method If the vibnos 
are very scanty, they should bo reinforced by inoculating a second alkaline 
peptone tube, incubating for a further six to eight hours and then plating out 
on alkaline agar Finally an emulsion of the colonies from the plate or from 
the agar culture should be agglutinated against the specific antiserum in high 
titre A positive agglutination of over one in a thousand with a specially 
prepared cholera serum is strongly suggestive of the true cholera vibrio 

To cany out tho full procedure for the identification of the cholera vibrio as 
laid down by bacteriologists, a considerable amount of time is required, yet it 
■s quite obvious to anyone who has studied the subject that promptness in 
recognizing early cases of the disease and in identifying earners is of great 
importance To meet this need for promptitude various rapid methods have 
been devised 

Bandi a method consists of inoculating tho suspected faeces into peptone 
water containing the agglutinating serum in such a strength as to clump the 
cholera vibnos in high dilutions After three hours’ incubation agglutma 
tion which is visible to the naked eye will be observed, this is, however, 
rather a wasteful method, for when employed on a number of cases a large 
quantity of serum is used 

The author, in conjunction with A Davies employ ed a modification of this 
method in Palestine in 1917 and 1918 with apparently satisfactory results 
The method consists of agglutinating the vibrio in peptone water cultures 
made from the stools, by small quantities of immune serum on the slide of a 
Ganow’s agglutinometer By this method positive results may bo obtained 
in as short a period as eighteen hours and as many as two hundred stools may 
be examined during the course of a rooming The following are the stages — 

1 A platinum loop full of faces is inoculated into peptone water (1 per 
cent peptone, 1 per cent sodium chloride made distinctly alkaline to litmus) 

2 It is then incubated For eighteen hours 

3 A drop of the resulting growth is placed on the slab of Garrow s agglutino 
meter, together with a drop of 1 in 80 anticholera serum {See p 505 ) The 
resulting mixture will give a dilution of cholera serum of 1 in ICO On the next 
partition is placed an equal quantity of normal saline, together with a drop of 
the peptone culture to act as a control The slab should then be rotated for 
threo minutes If the vibnos are present a definite agglutination will be 
obtained and thi3 can be confirmed later by testing out with cholera serum m 
high dilutions 

4 The peptone culture can then be spread with a platinum loop on 
Crendiropoulo s agar (alkaline agar) and a pure culture obtained by this means 
The cholera colonies can now be easily recognized by their transparent 
bluish grey appearance, and haemolytic and sugar tests can bo applied 
These necessarily consume more time, and it has been found that vibnos 
in the cultures which are agglutinated with specific serum in higher dilutions 
invariably give the correct sugar, hsmolytic, and cholera red reactions 

To confirm the diagnosis at an autopsy on a suspected case of cholera two 
portions of the small bowel, about five inches in length one just above the 
lleo csecal valve and the other in the middle of the ileum should be ligatured 
cut off, dropped into stenle saline and sent to the bactenological laboratory 
as soon as possible The blood serum agglutination teat is not a very satis 
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factory method of making a diagnosis in true cholera, for an agglutination 
reaction is not obtainable lit tho blood scrum during the acute stage of the 
disease it is present after ei^ht to ten days from the commencement reaching 
its maximum in four weeks when it may attain a litre of 1 1 000 

Differential diagnosis — Iho conditions from winch cholera has 
to bo distinguished, and tho main point of investigation m each case 
may bo tabulated as follows — 

Symptoms referable to the gastro intestinal system 
hood poisoning History of patient 

Choleraic malaria Blood examination for malaria 

Acuto bacillary d\ sent cry Cell exudate in stool 

Acuta arsenical and 
mercurial poisoning History 

Mushroom poisoning History 

Summer diarrhoea of children Character of stool 

Symptoms referable to pains and cramps * n litibs 
Fireman's cramp History of patient 

Trichuuasis Leucocytosis and cosinophiba 

In other forms of diarrhoea, it has been pointed out that it is rare 
for the stools to remain as persistently free front bile as they do in 
cholera A careful inspection of the stools may yield useful information 
in other ways In mushroom poisoning fragments oi the fungns may 
be recognized and in acute trichuuasis tho adult trichina may be 
identified by the microscope In choleraic malarial attacks the spleen 
is enlarged and the subtertian parasite may he demonstrated in tbo 
blood stream 

True cholera has to bo differentiated from ptomaine or food-poisoning 
which may simulate it very closely, but in food poisoning there is 
usually a history of several persons being attacked at much the same 
time niter having eaten some article of food It is said that a great 
point in tho differential diagnosis is that a leucocyte^ 3 is present in 
the early stages of cholera, but absent in food poisoning J W Tomb 
gives the following u<eful differential table between these two conditions 
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Cholera 

Food Poisokino 

Diatrluea. 

Painless Precedes vomiting 

Associated with severe abdom 
inal pain, generally follows 
vomiting 

Vomiting 

i Causes no distress Watery, 

Often violent and distressing 

, copious and projectile 

Vomit consists of food and is 


| Follows diarrhcca 

never watery copious or 
projectile Generally precedes 
diarrhoea 

Nausea 

Absent 

Constant 

Tenesmus 

Absent 

Common 



CHOLERA 


818 



| Cholera | 

Food Poisonrvo 

Stools 

Rice water and copious 

Liquid but faecal and offensive 
Never colourless or copious 

Urine 

Complete suppression 

Never suppressed 

Muscular 

Constant Seventy depending 

Present only in very severe 

Cramps 

on the amount of fluid lost 
from the tissues 

cases Often associated with 
tingling and numbness Mild 
and confined to the extremities 

Collapse 

Frequent, chiefly from loss of 
fluid 

Never from loss of fluid In 
severe cases faintness or syn 
cope may occur from toxwmia 

Fever 

Surface temperature below 
normal 

Axillary temperature 99-102°, 
accompanied by shivering in 
severe cases 

Headache 

Absent 

Frequent 


Mushroom. •po%sonmg produces symptoms resembling food poisoning 
it is dealt with on p 478 

Algid or choleraic malaria may simulate cholera very closely, and 
during tho 1914-18 War the author saw many cases of this condition 
about which a scare of cholera had been raised amongst the troops 
(See p 268 ) Subtertian malarial attacks are often accompanied by 
choleraic symptoms , the stools suddenly become loose, profuse and 
numerous, but they are not nearly so copious as the nee water material 
winch pours from the patient in true cholera The diagnosis 
is confirmed by means of a microscopical examination of the 
blood and discovery of the subtertian malarial parasite 

Acute bacillary dysentery may be so sudden and severe m its onset 
as to resemble true cholera, and epidemics of the former disease 
have actually been officially mistaken for the latter (See p 60) 

Acute arsenical and mercurial poisoning may also closely resemble 
cholera, but as a general rule vomiting is the most urgent symptom 
As m cholera, a lencocytosis may be produced with a high proportion 
of polymorphonnelears Generally m these cases a historv of 
poisoning can he substantiated 

Fireman's or stokers cramp occurs in those employed under con 
ditions of excessive heat and moisture, such as are found in the engine 
rooms and stokeholds of ships in the tropics, especially m the Red Sei 
The sufferers excrete frequent watery stools and suffer from marked 
collapse and severe muscular cramps , these cases thus bear a con 
siderable resemblance to cholera The signs and symptoms are brought 
about tluough loss of chlorides by excessive sweating and treatment 
consists of giving large amounts of fluid by the mouth (sodium cblonde, 
2 drachms to the pint) 

In acute fricJiimani, a disease which is fortunately becoming far 
less frequent, gastro intestinal irritation is produced at the stage when 
the adult worms in the small intestine teach sexual activity Abdominal 
pain, vomiting, and severe diarrbaa of the choleraic type may ensue, 
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with muscular cramps and pains There is usually pjrexis with 
a leucocytosis and high eosinophiha Supplementary measures are 
the mtradermfll and precipitin tests whenever they nro available 

MFATMENT OF CHOI MIA 

The principles of treatment of cholera may be tabulated as follows — 
Measures controlling efficacy of treatment 
Specific gravity of blood blood prt ssure , estimation of the 
unnnry flow body temperature 
Therapeutic measures 

Hj pertonic saline intravenous sodium bicarbonate , intestinal 
disinfectants, potassium permanganate Tombs essential oils, 
kaolin 

During cholera epidemics it is most necessary that every case of 
diarrhcea should he efficiently treated and for this purpose it has been 
customary to establish small depots where sedative and astringent 
remedies ore dispensed Cldorodyne 15-20 drops twice daily, has been 
found to bo of value in stopping the progress of the disease In the 
early stages of true cholera diarrhoea, opium is of undoubted value 
and a hypodermic injection of morphia $ grain together with atropine 
1/100 grain should bo given immediately With the morphia, the 
following anti diarrhceic mivturo is of value — 


It Sod bicarb 

15 gr 

Cret prep 

15 gr 

Sp tether 

15 m 

Sp ammon aromat 

15TTI 

Tinct opil 

30 m 

At] chlorof ad 

13 


One fluid ounce of this should he given every twenty minutes until 
the vomiting or the diarrhma ceases 
Kaolin — The exhibition at this stage of kaohn or bolus alba 
as an intestinal astringent which at the same timo adsorbs the cholera 
toxins has many advocates It was first used by Stumpf in the Serbian 
epidemic of 1912 Kaohn powder 100 grammes is put up in 250 C C 
of water to make a suspension and a glassful of tins is sipped cold 
every hour or every half hour during the day but not more than 
six glassfuls or 200 grammes should be taken in the first twelve hours 
It has been found inconvenient to givo this on a large scale on account 
of. th/v hulk at Om dim 

General measures — The patient must bekept warm in a horizontal 
position in a well ventilated room Thirst should be treated by 
Bips of iced water or normal saline soda water champagne or brandy 
and water but copious draughts which are likely to provoke vomiting 
are usually contra indicated The cramps may be relieved by gentle 
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massage with the hand or by rubbing in some liniment. Sometimes 
small injections of morphia are necessary; sometimes chloroform 
inhalations have to be resorted to The body should be kept dry by 
wiping with dry cloths, and the surface beat -should be maintained 
by hot water bottles placed about the feet, legs, and flanks On no 
account should the patient be allowed to get up to pass his stools, 
and a warm bedpan should be provided for this purpose The foot 
of the bed should be raised It is necessary that all solid food should be 
withheld while cholera is active 

Essential oils. — A popular and well established method of routine 
treatment m India in village epidemics, where sccntific methods are not 
readily available, consists of a mixture of essential oils containing 
aniseed, cajuput and jumper, which is made up as follows — 


Sp 

sether 

30 Til 

01 

a ms 

5 IR. 

01 

cajuput 

5111 

01 

jump 

5TJI 

Acid eulph aroraat 

15TTI 


Of this, half a drachm is given m half an ounce of water every quarter 
of an hour The average total dose should be 8 drachms This 
mixture should be given immediately cholera symptoms are noticed, 
andJ \V Tomb has claimed that in 95 per cent of cases reco\ ery takes 
place within seven hours of the onset \ onuting, purging, and intestinal 
distress appear to be immediately controlled 

Rogers’s treatment. — As the stage of collapse in cholera is due 
to the loss of bo large an amount of fluid from the body, intravenous 
injections of saline have been resorted to m order to restore the balance 
In the milder cases, the injection of normal saline solution in sufficient 
quantities appears to act well, but three or four pints may be 
necessary li the veins are difficult to find, the injection of saline may 
be made into the peritoneum or into the muscles of the breast It 
is said that after a preliminary introduction of two to four pints of 
normal saline solution into the peritoneum, the superficial veins become 
prominent, and intravenous injections become practicable Owing to 
their collapsed condition it is usually necessary to cut down on to the 
veins to insert the needle and cannula 

Rogers’s treatment is based upon the physical conditions underlying 
the chief symptoms — the blood pressure* the specific gravity of the 
blood, and the loss of salt from the body Already in 1893, A J Wall, 
considering the routine treatment of cholera by castor oil and calomel 
to be mischievous, advocated intravenous injection of 0 4 per cent of 
sodium chloride and 0 2 per cent of sodium bicarbonate dissolved in 
sterile boiling water He made a practice of stopping the injection 
when the pulse was restored In moderate cases tins took place after 
the injection of 70 ounces, and in severe ones, after the injection of 5 
pints 
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Wall’s methods were adopted and modified by Sir Leonard Rogers 
on the following lines — 

1 The spccifio gravity of the blood should bo estimated to determine the 
lofta of fluid from the bond, both ns a guide to the necessity for administering 
the saline injection, and as a guide to the amount to be given This estimation 
should bo repeated regularly every morning and evening. and also whenever 
signs of collapse occur A rise to 1062 is an indication for a saline injection, 
winch. If given early, before actual collapse has taken place, will preient 
the development of a serious condition 

2 The blood pressure should bo estimated at the same time, since ft fall 
to a dangerous degree, l c , below "0 to 80 mm in Indians or 60 to 06 or 
100 mm in adult Furojicans, is an indication for a saline injection even if 
the specific gravitj of tho blood is not much reduced 

3 Hypertonic saline solution for intravenous injection is advocated to 
replace lost salts and to increase them to a little abo '0 the normal physio- 
logical point This w done to retain the fluid in the blood vessels and to 
maintain the blood pressure and circulation, therebv leading to excretion 
of the toxins from the system 

4 A certain amount of alkali— bicarbonate of soda--is given with the salt 
solution as long as tho vtvcic ia acid, to combat the tendency to acidosis 
which predisposes to suppression of urine 

5 An oxidizing agent, suih as permanganate of jjotash, is administered 
freely by the mouth, to destroy the bacterial toxins which are being formed 
in the gastro intestinal tract 

6 The temperature Bhould be carefully watched and controlled during the 
stage of reaction after returning circulation and renewed absorption of the 
intestinal toxins 

7 The blood pressure and the amount of urine being excreted should be 
watched and nil available means employed to maintain the blood pressure 
at a level w hich will ensure free renal secretion 

It is probablo that the more modem continuous-drip intravenous 
saline method holds out greatpr possibilities in the treatment of cholera 

Temperature of the fluid — It is necessary to pay very close attention to this 
point Owing to the markedly subnormal temperature of the body in the 
collapsed stage, it is advisable to administer the saline solution several degrees 
above blood heat. According to Nichols and Andrews, the fluid in the 
containing needle should bo at a temperature of at least 43° C (109 4° F), 
thus, allowing for the cooling which occurs w hde it runs through the tube, tho 
temperature of the fluid on entering the veins will be from 4° to 6° F above 
blood heat The low surface temperatures seen in cholera patients are 
largely due to deficient circulation, and this is instanth restored to normal 
bv the intravenous injections of salines at Idood heat The hypertonic 
saline which is most favoured for this purpose is composed as follows — 
& Sod clilond 120 gr 

Pot chlond 6 gr 

Calc ehlond 4 gr 

Sterilized water 1 pint 

The rule now adojited is that the fluid in the containing bottle should be at 

temperature of 100® F. if the rectal temperature is below 99° F If the 
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latter is above 100’ F there is a nsh of hyperpyrexia and the injection should 
lie given at a temperature raning between 80° and 9CP T 
Tho solution is introduced by means of a special stopcock cannula and 
transfusion bulb at a rate of not more than 4 ounces a minute the flow" being 
slowed down to 1 ounce a minute should distress or headache supervene 
On an average, in the severe collapsed stage of cholera in an adult male, 
about 4 pints of fluid are required the rule laid down being with a specific 
gravity of 1063, 3 pints should be injected , of 1064, 4 pints , of 1065, 5 pints 
W ith this intravenous medication, Rogers combined hypodermic injections 
of atropine, 1 fl 00 grain, morning and evening 

It is now becoming increasingly e\ ident that rapid and lasting effects 
on the restoration of the circulatory equilibrium are more likely to be 
obtained by the physiological method of transfusion with plasma, or 
the more recently elaborated reconstituted plasma the latter is 
eminently suitable for tbo conditions in which cholera is usually found 
Permanganate of potash —The routine admmistratiou of per 
manganate of potash has received a very considerable amount of 
support In cholera the alimentary tract is so completely cleared of 
its normal contents that any substance which has the power of destroy 
ing toxins readily comes into contact with the poisons formed m the 
bowel The permanganate treatment must be combined with ultra 
venous salines to save a severely collapsed case The simplest plan 
is to give the patient permanganate solution to dnnk ad libitum in 
place of water, if he can retain it Owing to the intense thirst in the 
acute stage of cholera, there, is usually no difficulty in inducing patients 
to swallow permanganate solutions in a strength of from 1 to 6 grains 
to the pint Failing this method, potassium permanganate is given 
m pill form up to 50 grams a day, 2 grams being given every quarter 
of an hour for two hours, and then every half hour until the stools are 
coloured green The pills are made up of finely powdered potassium 
permanganate, 2 grams, kaolin and vaseline, q s , and are coated with 
salol one part and sandarac varnish five parts, or with keratin It 
is essential that they should not be kept long, for they decompose 
Bacteriophage in the treatment of cholera — In recent 
years attention has been given to the treatment of cholera by the specific, 
choleraphage of d Herelle The results have not been very encouraging 
I N Asheshov, 1 Asheshov, Khan, and Lahin (1933) have given it 
together With intravenous hypertonic sabne, the fluid being sterilized under 
pressure in tho autoclave, and not by boding Usoally however cholera 
bacteriophage is given undduted by the mouth in I drachm doses every 30 
minutes, or 5 c c are administered intravenously for more rapid action 
That many of the claims made are uncritical 19 substantiated by the com 
prehensive review by J Taylor (1937), and by the recordsof analysis of figures 
at the Campbell Hospital, Calcutta which show no appreciable difference m 
the death rate of eases so treated and the controls Boulnois (1936) in a 
limited outbreak at Chandemagore where it was possible to administer 
choleraphage within 1 and 12 hours of the onset found no appreciable differ 
ence between those treated by bacteriophage alone and those receiving 
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combined treatment with hypertonic salines, but there iviw marked improve 
ment in the subsequent Incidence of cholera amongst contacts as compared 
with controls S K Chaltcrjeo and L It 8 DvO (1038) assert tliat the 
bacteriophage must be of tbo quick acting type Its administration must lw 
in mas3ivo doses at tbo earliest opportunity The dominant phage u of the A 
typo w hicb has a generation penod of under one hour It is this phage which 
can be separated in a large proportion of convalescents 

Anticholera serum. — B Ghosh has published several papers on the 
use of a new anticholera serum with increased potency, made by a method of 
toxin production and, prepared with the object of procuring A maximum 
quantity of both endo andcso toxin I his scrum was tried out in forty seven 
cases of cholera in Calcutta, being given by the intrapentoneal route Tim 
mortality rote compared with a series treated by other methods was 10 63 205 
Tho scrum treatment was reserved mainly for those cases in which the blood 
plasma had a specific gravity of lOfii or over Quantities of from 70 to 80 e c 
of concentrated serum were given only to patients with high toxaemia and a 
high specific gravity of the blood Possibly the absorption of the serum by 
the peritoneum is not so rapid os has been supposed 

The intravenous route for injection of serum does not produce gueh farour 
able results 


Treatment of the stage In which copious evacuations occur 
— Tlio great majority of cases come under the care of the physician 
at this stage, aud it may be taken as n principle that no drugs given 
by the mouth will he of any vahiom restoring the circulation, because 
they cannot be absorbed Stimulant or astringent drugs become 
inert There are several instances of tins on record, JIacpherson 
for example, has recorded the case of a native who swallowed 
grains of opium and 55 drops of croton oil, yet recovered without 
a single symptom and without any farther purging In another 
instance, 22 grams of extract of belladonna, given by thP month 
and by the rectum, produced no dilatation of the pupils 
Rogers considers that the great problem in cholera is to restore ana 
maintain the circulation, and that, if this can ho done, the toxin will 
be rapidly excreted through the kidneys and recovery will take place 
Rectal injections of normal saline — These may be tried W com 
paratively mild cases, when tho large bowel retains its P® 1Te '; s ,®, 
absorption As long as there vs a fair pulse, the pstient may bo ti 
over the danger of collapse by frequently-repeated and copious sa 
enemata Observations have shown that, when the blood 
remains above 70 mm , rectal injections, if retained, will beaosor 
absorption being shown by a rise in the blood pressure ana a 
the specific gravity of the blood It is unsafe, °PP a * en * 3 ' fnrfh „ 
upon enemata "beyond this, as, absorption Wing •ua/vAA, „ 


copious evacuations may rapidly produce a dangerous degree u y 
In all cases m which rectal salmes are relied upon, close watch must 
be kept on the patient, especially on his pulse to 

For rectal injections Rogers used 90 grams of entra 

the pint, making a 0 95 per cent solution or just about the co 
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tion in which sodium chloride is found in the blood in mild cases of 
cholera As long as the unne is acid— and it usually 13 in the acute 
stage of cholera — 160 grains of sodium bicarbonate should be added 
to each pint of saline The solution should be slowly injected through 
a long soft tube, and the patient should be instructed to retain it as 
long as possible 

Inirapentoneal injections — Salme solutions may also be injected into 
the peritoneal cavity, whence they are absorbed more rapidly than 
from the subcutaneous tissues This method is specially useful in 
children, in whom it may be difficult to find a vein large enough for 
intravenous transfusion The injection may be performed by means 
of a stout intravenous needle, but Rogers devised a little instrument 
for the purpose, consisting of a steel cannula, the distal end of which 
is sharpened like a cork borer , a flange near the other end prevents 
it from slipping m too far The instrument is provided with a blunt 
stilette An incision, half an inch in length is made with a narrow 
bladed knife, juat below the navel in the mid line of the abdomen 
This position is chosen because the peritoneum, being adherent to the 
umbilicus, will not strip in front of the cannula, unless first perforated 
The injection is made by means of a bulb, holding a sterile salt solution 
attached by a rubber tubing to the cannula For an adult man two or 
three pints may be rapidly run in, from a height of two to three feet 
within ten minutes Not more than three pints should be given at a 
time although, after the saline has been absorbed, the process may be 
repeated through the same incision Should any embarrassment to 
the patient or any difficult} m breathing be produced by the injection, 
the operation must instantly be stopped 

Treatment of collapse and suppression of urine — In the 
stage of collapse, when suppression of urine hag occurred \ l\ Sellards 
has successfully established the urinary flow bv gi\ mg in addition intra 
\ enous injections of 2 percent sodium bicarbonate The objection 
to using this salt 13 that it exerts a lytic action on the red celb in vitro 
and may cause convulsions, but in 4 or 5 per cent concentration it 
lias no haemolysing effect It is thought that possibly, by sterilizing 
and heating, the bicarbonate is converted into carbonate and tins is 
injurious , but Sellards found that by sterilization in an autoclave 
connected with live steam at 7 lb pressure, this conversion was 
minimized so that only 25 per cent of the bicarbonate was com erted 
into carbonate in one hour 

Other methods harts tm to Te-vshAftah \he trrm&'iy flsfw 
Hamilton Bailey and others have recently recommended the 
intravenous drip isotonic sodium sulphate method, and this is worthy 
of consideration Pituitary extract maj be gnen, £-1 cc being 
injected hypodermically tw o to four times a day adrenalin, al°o, may 
be used for the same purpose Caffeine citrate 5 grama, is useful 
as a cardiac tome, and may be given three or four times during the 
twenty four hours , a mixture containing 5 mimms of tincture of 
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Btroplianthns administered three times a day, may be employed as 
an adjuvant 

Local stimulation may be applied to tlio kidneys by means of hot 
fomentations to the lumbar region, supplemented by rectal injections 
of hyperalkalme saline, ic, 150 grains of sodium bicarbonate to the 
pint of normal saline This should he administered slowly every two 
to font hours m cases in which the collapse appears to have been 
overcome hut suppression of the urine persists 
Treatment of the reaction stage —If purging should still persist 
large doses of salicylate of bismuth, with a little opium, are useful 
injections of digitnhn 1/100 gram are given to stimulate the cardiac 
action Retention of urine may actually occur , the bladder should 
he examined for this reason and if necessary, a catheter should be 
employed Should the patient then become constipated, purgatives 
must bo avoided simple enemas being employed instead 
Treatment of convalescence — In the absence of complications 
and with careful regulation of the diet cholera patients recover their 
strength with remarkable rapidity except the very old or those who 
have previously been m ill health It is specially noces«arv to permit 
no sudden exertion such as sitting up in led for a fen days as the 
heirt is neoessinty exhausted if Ur such a strum Once however a 
fairly full diet can be giv en Bafvly convalescence is \ ery quick, and it is 
possible to dtsc.lnr„o a patient within ten da vs of the cessation of icufe 
simptoms About f lm only satisfactory feitnre of this diseu«t is the 
rapidity with ninth restoration to health takes pi ice 
Nursing precautions —It must never be forgotten by those in 
charge of cholera cases that the discharges are a danger to everyone 
concerned and that they maj contain the vibrio for as long as forty 
days after tho attack Ibe germ dies quickly when dry, but it 
reserves its vitality for many days in dump and soiled linen it cannot 
bo killed by ordinary told Therefore the most strict precautions 
should be taken to disinfect all soiled linen from cholera cases in a 2$ 
percent crtsol solution Every care must be taken also to prevent 
contamination of the w ater supplies or of any drinking vessel 

Mortality — The average case mortality in cholera amounts to 
about 50 per cent Spine e] idemics are more deadly than others and 
usually tho death rate is greater in the earlier than in the liter stage 
of an epidemic In such an exhausting disease it is the very young 
or the very old who show diminished powers of resistance From 
statistics given by Rogers (1928) it is seen that fewest deaths occur in the 
second decade from eleven to twenty years of age, and that tho mor 
tality rate rises steadily with each subsequent decade, to reach o high 
figure in those over fifty years of age In those who are subjects of 
grave organic disease and in the dissipated, starved and feeble, the 
danger from cholera becomes increasingly great In the Indian 
statistics especially those from the Calcutta Medical Hospital, the 
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highest mortality rate is amongst the Hindus, who are Iargelv vegetarian 
in their diet It is sbghtlv lower among the flesh eatmg Ifoham 
meihns, and still lower among the Eurasians and Europeans Cholera 
is particularly undent in pregnant women 

Rogers has giv en details of the mortality rate in India since the 
early day3 of last century Curing the great Bengal epidemic of 
1817-23, it was put down by different observers as from 60 to 70 per 
cent In 1860, Morehead gave the following approximate estimates 

For native troops coming eatly under treatment it was S(M5 per 
cent , in European General Hospitals, 50-55 per cent , and for large 
native cml populations, 60-65 per cent It must be borne in mmd 
that during epidemics of cholera it is a well accepted fact that the 
mortality is exceedingly high at the beginning and progressively 
decreases throughout its course Afacpherson recorded an outbreak 
at Karachi m winch the mortality among the first hundred cases was 
79, in the second hundred 66, m the third 50, and m the fourth only 40, 
little more than half that in those who were first attacked Rogers 
points out that if these facts are not carefully home in mind remedies 
used in the earlier cases may be regarded as quite useless while those 
administered towards the end of the outbreak may be undeservedly 
lauded 

Prophylaxis —At the present time little attention is paid to 
quarantine regulations as a means of preventing the entrance of cholera, 
because convalescent patients may pass the vibrios in their 6tooIs for 
as long as forty four days from the commencement In the Naples 
epidemic of 1911 90 per cent of the cases were traced to direct contact 
with patients or healthy earners, and in the Colombo outbreak of 
192G, out of 442 contacts examined, 10 per cent were found to be 
carriers of the cholera vibrio 

In Great Britain practical measures are relied upon for the exclusion 
of cholera Under this system only ships which are or have been 
carrying cholera patients are detained and then merely until they can 
be thoroughly disinfected By this method merchants and travellers 
suffer but small mcom emence and loss and the temptation to conceal 
cases Ins been thereby avoided Any suspicious cases occurring on 
shore are at once reported to the samtarv authorities and promptly 
dealt with, and every endeavour is made to prevent the faecal con 
tamination of the public water supplies 

In India, during recent years the prevention of cholera has been 
on TOatki Vi* •Ktiii'e aVwtfAwn Vwng wwAiAvot. 'itA’wk. 

than to quarantine regulations This is specially the case in dealing 
with the multitudes which collect at the great religious festivals, 
great care being taken to provide pilgrims with good drinking and 
bathing water 

Some authorities consider that the mixture of essential oils, if given in 
one drachm doses in half an ounce of water, is a good preventive, and 
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it ist possible that I»j thw means contacts m association with a case can 
bo protected 

Sterilization of icater — The cholera vibrio lias been described as 
being capable of living in fresh water from two to sixty eight days 
and in distilled water as long ns twenty clays In salt water it may 
live for a considerable time one to three per cent of salt does not 
inhibit its growth although 5 per cent is more effective 

Disinfection of uells — In most parts of India the water supply of 
villages and towns is derived from wells which are very liable to 
contamination during cholera outbreaks It is here that potassium 
permanganate in the strength of 60 grams to the gallon of water 
appears to be invaluable This strength renders the water pmk 
It should be left to stand until it has been colourless for twenty four 
hours and at the same time all vegetation and aquatic insects if 
present should be removed Potassium permanganate appears to act 
by precipitating all the organic matter in suspension rather than by 
actually killing off the organisms it is also possible that it acts by 
destroying the toxins given off by the vibrios A bucket containing 
tho permanganate salt is lowered gently into the water till it i3 filled 
it js then drawn up, and the water 13 poured carefully into the well 
the undissohed crystals not being allowed to escape This process 
is repeated until the whole is passed into solution 

Cholcmvhage — Recently J Morrison has advocated the employ 
ment of cholera bacteriophage (choleraphage) as a means of preventing 
water borne infection with tho cholera vibrio This method has been 
tested in selected districts in Assam which it is claimed have now 
been free from cholera for twice as long a period as any during the last 
ten years 

S L Mitra (1939) states that cholerapbage was introduced into Bihar 
Irovince India in 1931 The results both as curative and propliylacta 
agent appeared highly encouragm 0 and since then its use has been 
extended o\ er the Province m an increasing degree 

Inoculation — Tlie present method of inoculation against cholera owes its 
origin to the pioneer work of J Ferran in 1885 Ho first demonstrated that 
guinea pigs could bo protected against lethal doses of cholera by subcutaneous 
injections of living vibnos After this over fifty thousand people were 
inoculated against cholera in two years during the great outbreak in Spain 
This method was then condemned because of the numerous accidents and 
grave reactions that were said to have taken place it 13 doubtful how many 
lives uere saved by this vaccine 

In 1892 Haffkme modified Perran s method of prophylactic moculft 
tion For this purpose he first obtained a very virulent strain of 
organisms by twenty to thirty passages mtrapentoneaUy through 
guinea pigs For the first dose an attenuated vims was obtained by 
cultivating the organism in broth at 39° 0 in 0 constantly aerated 
atmosphere A few days after inoculation of this weakened virus the 
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exalted ones could be given safely, and this was found to produce an 
immunity to all subsequent methods of infection 
It has since been discovered that a negative phase of decreased 
resistance to this disease occurs for two to four days after the first 
dose, but there is little evidence that this enters in an important degree 
into prophylactic measures It is important to note that the vaccine 
must not be kept longer than three months , also that the protection 
afforded is comparatively short — usually about six months 

Haffkme spent many years inoculating over seventy thousand 
persons with bis vaccine The results he obtained were, on tho whole, 
distinctly favourable, and the value of his method is borne out by 
subsequent statistics, eg , those obtained in the Balkan War of 1918, 
in Batavia m 1915 and 1916, and throughout the course of the 1914 18 
War in different parts o! the world 
The reactions produced by the cholera vaccine are usually mild, 
and the only people fox whom inoculation is contra-mdicated are infants 
under tw o years, and persons suffering from any gnstro intestinal 
trouble As at present constituted, tho vaccine consists of an emulsion 
of the organisms amounting to eight thousand million per cubic centi 
metre The initial dose is $ cc, this being followed ten dajs later 
by 1 cc 

Immunisation by the mouth — In Russia and in France great store has been 
laid upon the method of vaccination by the mouth originally advocated by 
Besredka This method is specially useful where the immunization of large 
numbers of people is necessary The vaccine is made from dense suspensions 
of the organisms killed by heat carbolic acid, or alcohol, and is given ui from 
three to five doses ranging up to 100 c c every other daj Each dose consists 
of 10 to 100 milliards of vibrios, or 0 01 to 0 1 gramme of the dried organisms 
The mixture of the dned vaccine with bile is known as bill vaccine, ' and 
has been used by the French in Indo China Usually these pills are harmless 
sometimes they may cause diarrhoea A J H Russell (1927) has made a 
comparative test of the results obtained by the use of anticholera vaccine and 
of oral bill vaccine He considers that in the presence of a cholera epidemic 
there n ould be an objection to the administration of oral vaccine In 1 448 
villagers who were given two doses of anticholera vaccine, there occurred six 
cases and one death, but in 3 085 persons who received three doses of bill 
vaccine, fifteen were attacked and three died In an epidemic at Tokvo 
when oral vaccination was earned out at the height of the epidemic, there 
were only three cases among 300000 people vaccinated, whilst w the three 
million unvaccinated more than six hundred cases were noted 

Persona? prophylaxis — During cholera epidemics great care must 
be exercised in preserving general health Dietetic and alcoholic 
excesses must be specially avoided, and visits to the cholera districts 
should be postponed, as newcomers are especially likely to contract 
the disease The eating of unripe or over ripe fruit, shell fish, or any 
thing else which is likely to up^et the digestion, is dangerous AH 
drinking water and all water used in the washing of dishes must be 
boiled j mere chlorination with bleaching powder (1 8 per cent of 
21 
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chlorine per million, or 2 grammes of the powder to ei cry 1 10 gallons) 
is not to bo depended upon Sodium bisulphate tablets (2 grammes to 
1 j pints of water), by liberating sulphuric acid, provide a useful method 
of sterilizing water, for instance, in a water bottle It is not advisable 
to trust to filters alone except the Pasteur Chamberland type, as 
they may be more likelj to contaminate the water than to purify it 
In households or institutions, abundant quantities of weak tea or 
lemonade should be presided during a cholera epidemic, the supplies 
being renewed duly This ensures the boiling of water m the prepara 
tion of drinks Food must he protected from flies 
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CHAPTER XX 


PELLAGRA (AVITAMINOSIS B2) 

Pfllvorv, a syndrome implicating digestive, nervous and cutaneous 
systems, must he regarded as a typical avitaminosis Although the 
digestive phenomena may not always dominate the clinical picture 
yet they may play a prominent part, so that it now has claims to be 
included amongst the “ Dysenteric Disorders 
Definition. — Pellagra is a typical syndrome — diarrhoea dermatitis 
and dementia — which is the outward expression of an inward a\ ltamm- 
osis, due to the absence of v itaimn B, in the diet or of its destruction 
m the alimentary canal interfering with absorption and assimilation 
Geographical distribution —Long thought to be confined to 
Italy, the Iberian Peninsula and the Balkan States, pellagra is now 
known to ha\e a world wide distribution It has been reported from 
Portugal, Spam, S II France, Denmark, British Isles, Gennanv 
Hungary, Austria Jugoslavia Bulgaria, Ronmania Greece, Bessarabia 
Russia in Europe, and Poland 

In Africa pellagra is prevalent throughout the whole continent but 
especially m Egypt, Nyasaland and amongst the Kaffir and Zulu races 
In Asia it occurs in \sia Minor, especially in Syna and Armenia 
X India, the Philippines Japan, China, Korea and Manchuna 
In America it is found in Canada and the United States, especially in 
S States, Mexico, Brazil, Argentine and A\est Indies 
In Australasia it has been reported from New Caledonia and Mel 
bourne * 

Epidemiology. — It is probably true that, once recognized m a 
district, pellagra is generally found to be much more common than was 
prev loudly considered possible It has long been noted that the number 
of patients fluctuates markedly from year to year Tins may be ascribed 
mainly to dietetic factors but a ho to the incidence of debilitating 
diseases which, as is now known, may prove determinative, such as 
ancylostomiasis, malaria, btlharziasis, tuberculous the steatorrheas 
including sprue, amoebic and bacillary dysenteries and even syphilis 
Chronic alcoholism, intestinal tuberculosis, chronic dysentery or opera 
tion on the gastro intestinal tract (gastrojejunostomy or colectomy) 
may so interfere with normal absorption as to produce secondary pella 
gra (sec p S34) 

In countries with marked seasonal variations pellagra appears in an 

• For further Information s» Statinus JIJ? (l»M> Trap DU Butt 31 7*9 
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acute and epidemic form in flte spring and autumn the former bang 
usually the more severe In the southern hemisphere the reverse is the 
case In the Northern United States, spring and autumn e-jchcal 
appearances are the rule but in the South it maj appear at an} season 
It is probable Loves er, that climatic factors play 1 ul an indirect jart 
in the {etiology 

Sex — Both sexes are liable , it may be that in different eases it may 
exhibit a distinct preference for one or other according to local oecnpa 
tion In the United States however, it is distinctly more preval nt m 
women where domestic work pregnancj and lactation are consider! d 
determining factors 

Age — All ages may bo affected, but the majority of cases < rcur 
between 20 and 50 Infantile pellagra is now well recognized and has 
been considered a distinct \anety It has been reported especially 
from Italy America India China and E Africa 

Economic status — Naturally oceumn 0 pellagra is essential!} a 
disease of the poor and indigent It is primarily a disease of agricul 
tural labourers even in Hie be»rt of pellagrous districts the urban 
inhabitants escape It lias leen jointed out that it is extremely in 
frequent in the Jewish race 

/Etiology —Since the days of Lombroso and Belhrdmi (1871) tbo 
occurrence of pellagra bis been connected for apparently cogent 
reasons with the consumption of maize usually disc ased It is a fact 
that pellagra diminished concurrently with improvement m the method 
of storing and preparing this cereal for human consumption Hard 
physical lal our is nndiubtedlv also a predisposing factor emphasize! 
by Wilson (1921) The implicit belief in maize ns the sole letiolomcal 
agent was rudely disturbed by the discovery of isolated cases in England 
and in N Enrope general!} where this cereal does not form the staple 
article of diet 

W F Docks an\ C Funk iu 1913 fird definite!} suggested that 
pellagra is a diet deficiency disease due to lack of certain vitamins 
and the latter succeeded in isolating them from }east and nee The 
experiments of J Goldberger and (r A Wheeler in U S A on the 
experimental reproduction of this disease m humans supported this 
hypothesis The pellagra which was extremely prevalent in Turlo b 
prisoners m Egypt in 1919 was traced by the m\ estimating commission 
to errors in metabolism due to a primary deficiency of biological protem 
The next step was made by G A W heeler and J Goldberger in 10°2 
who found that yeast was effective in the prevention and treatment of 
black tongue disease of dogs and also in human pellagra Since then 
black tongue (or canine typhus) has been regarded as the analogue of 
the naturally occurring disease m man This gave nse to the hjpo- 
thesis of ft PP (pellagra preventive) factor contained in yeast hver and 
other foodstuffs Shortly afterwards J Goldberger and bis colleagues 
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were able to identify thePP factor with a vitamin which differed from 
the antmeuntic vitamin (aneiinn or thiamin) m its distribution and 
heat stability This has now been identified to a great extent with the 
vitamin B* complex (or nicotinic acid, nicotamide), mainly as the 
result of the work of Spies and his colleagues on the successful treat 
ment of pellagra m man with this substance (see p 335) 

Jsicotimcacid (thePP factor, sometimes known as vitamin B 2 or in 
U S A as vitamin G) is the carboxylic acid of pyridine, prepared by the 
oxidation of nicotine The amide is known as mcotamide Both these 
substances have been found to be essential in meat infusion* necessary 
to the growth of bacteria, especially Staphylococcus pyogenes and tbe 
diphtheria bacillus Both are capable of preventing and actually of 
curing black tongue disease of dogs and other manifestations of pellagra 
in laboratory animals (G A Elvehyem e( of 1937) The exact function 
of nicotinic acid in the human body is not yet clearly understood It is 
known that rucotanwle is part of the molecule of the co enzyme which 
plavs a part in carbohydrate metabolism 
The richest sonrees of nicotinic acid under natural conditions are 
yeast, liver, kidneys, milk, eggs, and cheese \ colour test is described 
for its detection in unne which ha-, been found negatn e in pellagrins 
though positive in normals 

The original vitamin 13, now known as riboflavin (or lactoflavin) 
is a yellow fluorescent pigment which is found in In er eggs and milk and 
is responsible for the greenish yellow fluorescence of whev When iso 
latcd m a pure state it is a golden brown solid (0-7 dimethyl-9 nbltyl 
fd-l-nbityl] isolloxanne) 

Probably riboflavin is an enzymo concerned with oxidation processes 
in the body cells and, m bringing about metabolic changes it acts in 
combination with phosphoric acid— m a process known as phosphortjla 
tion — which is essential for the absorption of fats by the intestinal 
epithelium of the villi of the small intestine (sec p 353) It is now 
thought to be associated with angular stomatitis (cheilosis) of pellagra 
and associated diseases, with the seborrhceic excrescences on the nose 
and the nasolabial folds in this disease (anboflavmosis) with acne 
rosacea and ro«acea interstitial keratitis Riboflavin cannot be syn 
thesized by the human organism The rat anti dermatitis factor (B«) 
is now thought to be distinct from the PP factor A pellagra like disease 
m rats is caused by deprivation of this substance which is found 
especially m mammalian liver and m muscles of the salmon herring 
and haddock Another is now known as the chicken pellagra factor 

to observe on account of tbe frequency of complicating diseases, such as 
malaria, aueyIostoroia«is, chrome bacillary and amrebic dysenteries 
and occasionally intestinal tuberculosis According to modern con 
ception, all these should be regarded as predisposing factors Great 
emaciation is constantly observed Tbe viscera show chronic degenera 
tiv o changes, such as fatty infiltration, and characteristic deep pigmenta 



330 


DYSENTERIC DISORDERS 


turn The intestinal walla, especially the large intestine, are attenuated 
and diaphanous (see aho sprue, p 848), the mucous membrane being 
inflamed and often ulcerated The liver, spleen and heart are atrophied, 
the latter often wasting 2-3 ozs and showing' brown atrophy ’ Atro 
pluc changes in the suprarenals were aho observed by the author 
during tlio last war (191 0) 

The changes m the central nervous system are significant There 
may bo actual wasting of the brain substance, and the ventricles are 
distended Tho lateral columns and crossed pyramidal tracts of the 
spinal cord are implicated Perivascular pigmentation of tho cerebrum 
and cerebellum and midbram was noted by the author in autopsies in 
Egypt (1916) The anterior cornual cells are atrophied and pigmented 
Tho posterior columns, however, do not entirety escape The degenera 
tive changes m the lateral columns are seen m the middle and lower 
thirds of the dorsal region With all these changes the cerebrospinal 
fluid is normal, with no increase of the globulins As an explanation 
of tlus Mott originally stated that there are no alterations in the meninges, 
though the changes m the nerve cells resemble those of a chronic 
toxtemia The posterior spinal ganglia cells exhibit chromatolysis 
disappearance of NmsI’b granules and chronntolysis of tho cells of 
Clarke’s column Similar changes, but of lesser degree are seen m 
the Betz and Ptirkinje cells of the cortex In short the nerve lesions 
in pellagra point to a close relationship between ben ben Korsakoff* 
syndrome, subacute combined degeneration of the cord and central 
ncuntis" (tho last, described by II H Scott m Jamaica and more 
recently w Sierra Leone and Nigeria is probably a pellagrous condition) 

Diagnosis and differential diagnosis —Difficulty in diagnosis 
arises mostly in sporadic cases, and in secondary pellagra appeanng 
in non endemic areas, but when localized erythemata resembling 
exaggerated sunburn turn up in numbers, associated with digestive and 
nervous (mainly mental) manifestations, and especially when there is a 
seasonal recurrence, pellagra can hardly be confused with any other 
disease 

Frequently the rash has at first been confused with some fungus 
infection of the skin, with lupus erythematosis, with acrodynifl syphilis 
or some toxic dermatitis or the glossitis, stomatitis and gmtro intestinal 
disturbances may closely resemblo sprue (to which, as the sequel goes to 
show, they are closely related) 

The nervous manifestations may have to be differentiated from 
hysteria melancholia, general paralysis of the insane and cerebral 
syphilis As there are so many border line cases, and in view of the 
fact that pellagrous manifestations may be engrafted upon those of 
sprue, idiopathic steatonbcea, cceliac disease, ben ben and occasionally 
associated with scurvy and chronic alcoholism absolute diagnosis 
niay be attended with considerable difficulty It is becoming more 
and more recognized that multiple vitamin deficiencies in man are the 
rule rather than the exception Davidson lias pointed out with some 
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emphasis that, even if one clinical syndrome dominates the picture 
multiple deficiencies are generally present This applies to deficiency 
states conditioned directly by ingestion of insufficient diet, or indirectly 
by failure in digestion and absorption 
The Plummer Vinson syndrome, which has been described in middle 
aged women, has many symptoms in common with pellagra Pink 
disease in children, which 13 probablj an avitaminosis, may also be 
mistaken for it, as may also lathynsm and ergotism 
Under the name of “ crazy pa\ eraent skin eruption ’ L Nicholls 
(1940) refers to a condition common m Ceylon and indeed in all emacia 
ted natives, especially in Indian seamen (personal observation) Des 
cnbed originally bj C D Tlilhams (1983) it is common in otherwise 
healthy children m Tanganyika (A ilacKenzie, 1941) There is a 
tendency to associate this lesion with pellagra 
The diagnosis of pellagra rests mainly on the character of the clinical 
manifestations reinforced bv laboratory investigations such as those for 
achlorhydria blood examination and more especially porplirytns m the 
urine In exceptional cases the diagnosis may have to be made by a 
process of exclusion 

Symptomatology 

Pellagra is a disease, as A I) Bigland (1920) so aptly remarked 
‘ difficult to diagnose and often overlooked unless the possibility of its 
occurrence is kept m mind It has often been emphasized that in the 
endemic areas (L J Harris, 1989) the majority of cases ne\ er dev clop 
all the classical symptoms of the disease so that more and more atten 
tion is being directed to pellagral states , pre pellagra larval 
pellagra ’ or the formes frustes of Stannus 

Pellagra is usually drawn out , it doe3 not run a stereotyped course 
but is liable to exacerbations and remissions 

Prodromal — The initial symptom may be a combination of psychical 
and digestive disturbances and recur for jears in the absence of the 
typical dermatitis Lanai pellagra (or pre pellagra) manifests itself 
by anorexia with dyspepsia mental depression often neurasthenia, 
constipation and occasional attacks of diarrhoea \ sore mouth with 
glossitis and angular stomatitis, the tongue being swollen with 
marginal indentations, is common (see p 862) , an atropluc condition of 
the lips (perleche) often may be an accompaniment These tongues were 
first described by-H S Stannus in Nyasaland and about the same time 
by the author in Ceylon Often there are eye symptoms and laebryma 
tion and maybe roughening of the skin on elbows and knees (phnjno 
derma ) The disease process may be arrested at this stage or proceed to 
full development 

Gastro-intestinal symptoms — From the specialized standpoint 
of this work the digestive manifestations of pellagra, which have hither 
to hardly received the attention they deserve are of special interest 
In the early stages the lower part of the abdomen and epigastric region 
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are rigid and painful Usually there is gaseous diarrhcea and occasion 
ally pale fatty, fermenting stools resembling those of sprue ( see p 850) 
Hie association of manifest pellagra with this sprue lii o diarrhcea has 
ltd to the consideration of a link between these apparently distinct 
diseases This was noted by C G Manning (1909) who referred to 
pellagra in tho W est Indies as Tsilwis pigmentosa 1 

Ret ent investigations have stressed tho frequency of achlorhydria m 
at least 40 per cent of these euly cases and liypochlorhy dm tn the 
remainder which as Stannus has pointed out may possibly represent 
the lnitn! feature of the pellagra producing process and denote a 
preliminary gastritis Tius fundamental resemblance between perm 
cions an&mia and pellagra has impressed itself on the nunds of many 
observers (On the other hand it should be noted that elironic gastritis 
with resulting failure of gastric acid secretion and achylia gastnea is not 
uncommon in native races (de Langen) and yet pellagra is apparently 
os rare amongst them as is pernicious amemia ) 

Anaemia — The antenna associated with pellagra is irregular in in 
cidence and no direct iclationsiup can bo established bttween its 
degree and the sc\ enlv of the disease nor between the occurrence of 
antenna achylia or diarrhoea (cf als» sprue) Not only is the degree 
but also the type of antemin irregular it inov be slight hypo or 
hyperchromia and of vary mg colour indict s In tins rt spect it lias been 
pointed out that tlure are resemblances to sprue and also to the hypo 
chromic antenna of Mitts but it has also been shown by T D Spies 
and \\ Payne (1983) and later by M Salah (193o) that m pellagra in 
spite of the variations of the acidity curve the intrinsic factor’ is 
being secreted bv tl e stomach 

Skin manifestations — Pellagra dermatitis Formerly most observers 
regarded the skin legions as th< earliest manifestations of the di$ia«e 
but most probably they are symptomatic of the more advanced funds 
mental disturbance \t first an erythema which resembles a severe 
sunburn is ol serv ed on those parts of tire body exposed to the sun The 
eruption is sy mrnetTieal and undoubtedly photosensitiv e usually the 
patches are irregular in outline and v ary in intensity They appear on 
the back of tho hand and dorsum of the foot then on forearms legs 
(beet face and necl and sometimes on tho scrotum and female genitalia 
The affected areas are swollen and tender and tlio seat of burning and 
itching sensations Sometimes petechias art seen and more rarelv. 
bulla or blebs with clear or blood stained contents The eruption 
usually lasts a fortnight and is followed by desquamation winch leaves 
the skin rough and thickened and usually permanently stained a sepia 
colour Tins is especially noticeable on fhe'baek ol file ‘hand anil » 
usually ev ident at the base of the netk like a rosarv hence it is generally 
] nown as Casal s necl lace The acute stage usually lasts fourteen 
days , after two to three months the mam symptoms abate and 
although the affected skin areas remain dark and rough the disease 
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process appears to be arrested but the following spring the dermatitis 
re appears m an exacerbate 1 form and for sev eral } tars it maj recur 
with increasing seventy 

There is wasting of the smaller muscles of the hands and wrinkling 
ol the skin which giv e the appearance ot w asherw omen s fingers 

One of the most constant subjective symptoms is burning pain 
and tingling m the hands and soles of the feet these are probably the 
same as those felt elsewhere m the skm and comparable with the lesions 
m the mouth and tongue 

Obstruction to the sebaceous dpets on the nose and alse nasi produce 
a peculiar sulphur flaked appearance of the skm w hich % anes in different 
races and it is to tins that Stannus has applied the term folliculitis 

(I derna is usually present it may be universal as in nutritional 
oedema and w as common in the senes observ ed by the author and A D 
Btgland in Fgypt (1920) It is found especially in the low er extremities 
and is then reminiscent of a similar oedema m cardiac benben 

Nervous symptoms — Implication of the nerv ons svstem manifests 
itself by tremor of the tongue and face muscles bj exaggerated reflexes 
and often bj nnd dorsal spinal tenderness Muscular cramps are 
con moil The patient is the v ictim of either insomnia or uncontroll 
able somnolence He is conscious also of great weakness e { euallv of 
the lower extremities Chv ostek s sign is usually present I)epre» on 
develops into melanchoha raavbe with maniacal mterlu les with a 
tendency to suicide Finally tl e pellagnn becomes emaciate 1 p iralj sed 
completely demented and bed ridden and generally dies fror diarrhoea 
urmarj incontinence exhaustion or intercurrent disease 

Urine — In recent years much interest has been centred in the unne 
which is usually alkaline it may also contain tube casts albumin and 
usuallj indican There is generallv coproporphynmiria and as empha 
sized by Vt BeckhandP Elhnger (1937) this is especially noticeable in 
the alcoholic v nnetj Furthermore T D Spies \ Sasaki and E Cro s 
(193&) have shown that the amount of porphynn in the urine is directlj 
proportional to the nicotinic acid intake The derivation of this por 
phjnn is a matter of debate As pointed out by L Rau (1940) there 
arc cases of congenital porphyrinuria with photosensitive skin lesions 
not connected with pellagra Porphjrmuna may be referre I to hyper 
sensitivity to mtro and ammo bodies produced by the intestinal 
disfunction or possibly associate l with increase 1 destruction of bloo 1 
pigments 

Infantile pellagra — Recently much has been written about 
pellagra in children and some of these indefinite clinical states have 
been designated pellagroid There appears to be no reason for this 
artificial subdivision The clinical appearances may however be so 
divergent that their nature may be overlooked especially m native 
races 
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These children are vexatious and irritable the skin and hair tend to 
lose their normal colour and sheen There arc usually gaslro intestinal 
symptoms with diarrhoea and transient oedema of the hands and face 
After ten dap pigmented patches of dermatitis apptar around the 
ankles knees wrists and elbows especiallj (it has I ecu emphasized) at 
the points of irritation or of pressure ItowcII ib-senl ed infantile 
pellagra as a syndrome w hose principal signs art (edem i dermatitis 
and diarrhoea in infants it has been hn >wn as William s Disease 
(Kwashiorkor W Africa) nutritional oedema with pellagra Cule 
brtlla (ringworm disease) m Mexico pellagroid lenberi (Cuba) 
Carhexta hydnque infantile tropicale (Sail ador) oedema of avitaminosis 
(Costa Rita) It occurs as an endemic disease Sporadic cases have 
been noted in U S A China and under war conditions m Europe \cute 
\ ellagrft is commonly associated with nutritional oedema and decreased 
serum albumin as in cases described by Biglnnd (1820) The skm con 
dition clostlj resembles skm lesions seen in pellagrin negro infants m 
America There is no evidence to snggest benben as a common cause of 
the cedtnia while it does not improve after injections of crystalline B, 
(aneurin) Three out of seven cases rnako a good recovery on nicotinic 
acid 

“Pellagra typhus *' — In tins acutt and fulminating form there 
is high pyrexia prostration muttering delirium pronounced nervous 
tremors generalized rigidity and not infrequently emlopti form con 
vulsions Death may take place m as short a period as three weeks 

Pellagra due to voluntarily restricted diet number (f 
authentic instances have been recorded and collected by Stannus They 
are most interesting as proving that the disease can be produced by 
withholding the extrinsic factor pr factors from the diet All cases 
have arisen m faddists following some cult who for some health reasons 
have adopted an unbalanced diet or it may be a 1 etogemc diet under 
medical direction There is a stnl ing similarity between cause and 
effect in all those cases described by W H Wook and R S Weiss (1925), 

P S Carley (1928) B A Munford (1980) R H Guthrie (1930) N P 
Walker and G 4 Wheeler (1931) on 1 J T Hol«t (1985) 

Secondary pellagra is now generally acknowledged to be a definite 
clinical entity In all its manifestations pellagra is connected with 
some organic lesion of the gastro intestinal tract The following is a 
list — cesophageal stricture carcinoma of stomach carcinoma of the 
alimentary tract especially of the transverse and descending colons 
ulceration of colon pylonc ulcer and stenosis after operation for gastnc 
ulcer duodenal feeding carcinoma of head of pancreas and of lleura 
stricture of jejunum tuberculous enterocolitis stricture of rectum 
(lymphogranuloma inguinale) polyposis rectovaginal fistula multi 
lobular cirrhosis of the hver and diaphragmatic hernia 
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Alcoholic pellagra. — In the northern portion of the United States 
alcoholic pellagra has been recognized as not uncommon The term 
“ alcoholic pseudo-pellagra ” has now l>een abandoned The pellagra 
syndrome may be secondary, through disturbance of normal digestion 
by alcohol, or it may be due to difficulties m feeding Isolated alcoholic 
cases have been recognized also in Berlin, Austria and in France E R 
Maloney has published a series of twenty one cases Symptoms ap- 
peared within two to six weeks after dnpkmg crude whisky with little 
more than a plate of Boup a day Two had delirium tremens The 
pellagrous rash appears on the hands and face, but nei er on the feet 

Pellagra in the Insane.— Naturally occurring pellagra may lead 
to insanity or, conversely, those insane from other causes appear to be 
specially liable to petlagra This distinction has not been recognized as 
much as it should be, and S R Roberts (1929) estimates that 10 per 
cent of the insane are apt to de\ elop pellagra This is now accepted m 
the United States where Goldberger found that in certain asylums the 
number of lunatics developing pellagra each year was a constant pro- 
portion of the total In England pellagra is not uncommon in lunatic 
asylums G A Watson (1923) in a report from the Lancashire County 
Mental Hospitals, stated that, though in some cases the disease was 
present on admission, in the majority it appeared after six months’ 
to several years’ residence 

Treatment or Pellagra 

It is generally conceded that great advances have been made in 
recent years in the treatment of pellagra These have been so important 
as to hav e far-reaching repercussions in many directions Goldberger 
and ‘Wheeler first noted that great improv ement took place in what was 
formerly regarded as the most intractable stages of this disease — the 
dermatitis and nervous lesions — when the patients were fed on a diet 
nth in proteins and vitamins Liver and yeast were regarded as 
particularly specific, especially the extract of yeast known as “marmite ” 

Then m 1937 C A Elehjem, R J Madden F M Strong and D V 
Wooley reported the cure of black tongue in dogs with mcotamide 
obtained from yeast Later T D Spies, C Cooper and M A Blanken 
hom (19S8) recorded successful treatment of human cases with nico- 
tinic acid in large doses (40-80 mgm by injection, or 200-1,500 rogm 
by mouth) within twenty lour hours Shortly afterwards there followed 
similar fav ourable reports by P* J Pout®, O 11 Helmer, S Lipowsky 
and T H Jukes (1937) on alcoholic pellagra T D Spie«, W B Bean, 
and R E Stone (1938) found, in a senes of 78 cases of endemic and 99 
snbchmcal pellagra, not a single case which did not respond almost 
immediately to nicotinic acid therapy T D Spies, C D Anng, J. 
Gelperm and M B Bean (1938) had similar results in 60 cases with 
acute mental disturbances and intestinal manifestations, even within 
as short a period as ten hours with dailj doses of 500-1 ,000 mgm of 
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nicotinic ncid hj the mouth , occasionally 100 mgm were given intm 
a enonsly 

These fas ourable American remits hav o been confirmed m Egyptian 
pellagra by \ C diport P Ghnlioungm and 0 Hanna bj P Llltnger 
A Hassan and M "tt T»ha 11987) and others Thoj hnd that on the 
whole, the glossitis and aphthous stomatitis are most promptly affected 
and ulceration disappears m four days with return of the taste semi 
The bI in lesions were similarly affected More recently it has been 
reported that ptyahsm \incenls spiroohrctal infection of the oral 
caMtv and toj roporphvrinuria were similarly improved 

The present evidence is therefore that nicotinic acid cures pellagra 
and also the parallel avitaminosis of dogs and pigs and it may be that 
the virtue formerh ascribed to liver extracts in these conditions nny I e 
due to their nicotinic acid content 

In normal individuals (not suffering from avitaminosis) nicotinic 
acid produces a histamine effect — incrcistd warmth »nd tin„hng— in 
the face and necl but oeca»ionalW nausea vomiting and al dommal 
cramps It is essential that nicotinic acid treatment should be reinforced 
by n liberal protein diet and maintained for several mouths The 
minimal dose of nicotinic acid is 150 mgm a dav but in severe cases 800 
mgm or even 1 000 mgm may bo nerossnrv 

In cases with severe intestinal disturbance where the meotime flcil 
may not I « absorbed the injection of a suitable soluble preparation is 
indicated Commute (diethylamide ef nicotinic acid) winch 1ms long 
been n«tl as a cardiac stimulant (2 5cc solution up to 20-50 cc) 
appears to 1 o equally efficacious C E Bills F (j McDonald and T D 
Spies (1939) find that l'yrazino 2-8 ditarboxylit an l I'yrazme mono 
carboxylic acids also possess formidable antipolla 0 rous properties 
Moreover R \\ \ liter and 1 I) Spies (19d9) have also shown that 
quinolinic svcid (3-T dicarbovylic ncid of pvndine) which is the homo 
logue of the above also cures the acute glossitis 
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SPRUE AND HILL DIARRHEA 

Synonyms, — Pailo^is , Aphthre tropica. (Gorman) , Athrepsie 
colonial© atroplnque (Trench) 

The term “ sprue ” has long been u*ed in the Netherland Indies as 
indicating same form ot chronic diarrhoea It was first introduced to 
English medical literature bj Manson when he anglicized the Dutch 
* Spruw ” (as u*ed by h an der Burg) into sprue It should be mentioned 
that an aphthous stomatitis, which is frequently seen in bad!) nourished 
children and women and wluch wa-> popularly known in Holland as 
spruw has no apparent relation to tropical sprue 
Many are the names which from time to tune ha\e been bestowed ori 
tropical sprue — Aphthoidfs chromca , impetigo pnmarum viaruin 
(Hillary 1766) , Indische «pruw — aphtha- tropica? (Van dtr Burg) , 
psflo«w lingua? \el muea^i: mte-tim (Thm 1897) , caclir-xia aphthosi, 
stomatitis mterfropica, and aphtha? orientals It was known to the 
older genera* ion of Indian physicians as white flux, white purging, 
white chronic cLarrba?a, «corbutic diarrhoea, or chronic cnt^ntis of 
Indo-China In Ceylon it is tlill popularly termed " sore mouth , ’ in 
Malaya “ Singapore «ore month-* 

Definition. — Thename 'prue i»gi sen to a tropical and subtropical 
disease which manifest* its-lf by catarrhal inflammation of the whole 
or part of the inte-tinal tract It is dr-tmgm be-d by a chronic dtarrlu/ a 
with passage of larg', yz\“, pa-eons Hook, together with a peculiar 
inflammation of the townie, jiwuih, and asophagus, progressist 
emaciation, and, finally, marled ana-rma of th“ pernicious lypf 
Although pre-eminently a du^as* of wann climate*, symptoms this 
arise for the first time m England O' any part of the Northern hnm 
sphere m person* who hai e previously raided in the tropics 
History — Although sprue was recognized as a distinct diva*' 
and given a great variety of names by the earlier phy fl icians who 
practised in India and th» Dutch £a«t Indies, the first accurate des- 
cription is undoubtedly that gnen by Vincent Ketela^ r in JCC9, m 
a work which was reprinted «escral times In Observations on the 
Changes 0 / Air and concomfunt epidevncal diseases m the Island tj 
Barbados, an account of what appears to be sprue is given in detail by 
Hillary in 17CG The name “ sprue ’ was first apphed in descriptions 
written independently bv Van der Burg w Java and Manson m Amoj, 
Chma, m 1880 
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After the occupation of Annara, tho French referred to sprue as 
*' entero cbhte end^mique de Cochin Chine ” and the writings of 
Bercnger Feraud, Kelsch and Kiener com ey the impression that sprue 
should be regarded as a sequel to some form of dysentery 
In 1897 0 Thin published " Psilosis or Sprue,” containing a summary 
of the then existing knowledge, in which he illustrated various lesions 
of the sprue tongue and gave an accurate description of treatment by 
milk or fruit diet In 1906 there appeared a valuable summary of know 
ledge by A G JUdtmaker, and m 1908 a monograph appeared from 
the pen of W Camigie Brown 

./Etiology Predisposing causes — Although there are strong reasons 
for regarding sprue as a disease sui generis yet there is a considerable 
amount of evidence that other well known and specific infections of the 
alimentary tract may predispose to its development Of these amcebic 
and bacillarv dysentery take the first place, though the e\ idence that 
these are necessarily precursors of sprue is not convincing In a senes of 
two hundred cases in which this point was investigated by the author a 
previous history of intestinal infection was found m -10 6 per cent , end 
amcebic dysentery in 82 per cent * 

Sometimes Bprue and amoebic dysentery co-exist in the same patient, 
as in tho following instances — 

A very severe case was seen in a man forty five years of age who had 
lost 70 lb and weighed only 120 lb The general appearance of the patient, 
with sore tongue emaciation and large frothy stools, was typical of sprue 
and m addition blood and mucus containing active E histolytica were found 
in the stools On emetine and quinoxyl treatment he made a most remarkable 
recovery, and regained 44 lb in seven weeks He was still in good health 
six vears after his recovery 

An officer returned from Iraq m 1020 and sufTered from amccbic dysenteiy 
with characteristic atncebto and cysts in the stools Wide under observation 
he had an attack of hepatic amcebiaeia with a temperature of 103° F Ten 
days after the subsidence of these symptoms, typical sprue developed with a 
sore tongue for this he was treated on dietetic lines and made a good 
recovery Since that time he has suffered from a sprue relapse after twenty 
years of apparent good health. 

Thero is no doubt, also, that tho affection known m India as lull 
diarrhoea * {p 402) may mark the onset of true sprue In the author s 
senes of two hundred consecutive cases there are five in which the 
dramatic onset of lull diarrhoea merged gradually into sprue — 

An officer aged fifty six had spent thirty six years in India In 1917, on 
the North Western Frontier, he had recurrent attacks of hill diarrhoea which 
ceased after persisting for four months Three years later in 1920, true 
sprue symptoms with typical mouth and tongue lesions commenced When 
seen in 1926 six years later, he was a typical case of sprue 
A man aged fifty had spent twenty one years on the railways in Burma 
* Whether these figures are In excess of the normal Incidence of aimebiasos in tropicsl 
residents is a moot point From such mresligation* as the author has been able to under- 
take, ft Is about the average 
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While on a hill station in 1923, he suffered from hill diarrhoea In 1924, 
true sprue symptoms began and ran a very rapid course He was admitted 
to hospital in London in April. 1925, and died three and a half days later 
from typical sprue ansemia 

Unhealthy surroundings — There exists a popular idea m Cejlon and 
m the Far East generally that sprue originates only m those houses 
which have been attached by dry rot These are notoriously unhealthy 
and the inhabitants liable to catarrh of the nose, air passages, and 
intestinal tract The soft timbers are im aded by white ants, or termites, 

■ and the faces of these insects give rise to a fine dust winch permeates 
the atmosphere The author investigated this problem during his 
work m Cejlon m 1912-14, but concluded that there was not sufficient 
evidence to connect the dry rot with the regional incidence of the 
disease in that island The subject has been reviv ed by F P Jepson 
(1933), who has brought forward further ev idence of the apparent con 
nexion between the activities of dry-wood-mhabiting termites arul the 
incidence of sprue, but there the matter ends, because the author has 
inv estigated many cases in seamen where the disease has originated 
on ship board and in other places where nothing of the sort can occut 

Micro organisms — For the last thirty years search has been made 
for some micro organism which might be the causative factor of the 
disease Host theories have centred round tho possibility of the 
infection of the intestinal tract by a yeast fungus In 1901 a yeast 
was described by Ivohlbrugge as the possible cause 

Kohlbriigge (1901) found in the intestinal mucus in tho lymphoid patches 
of tho intestinal canal, and in the epithelial covering of the tongue and 
cceophaguB, large numbers of yeast cells resembling Outturn albicans, and these 
organisms were demonstrable in the faeces of sprue patients 

In Ceylon (1913) the author found that yeasts could be cultivated from the 
majority of aprue etooLs and saliva, and that m the acute, as well as in the 
terminal stages of aprue, they are the most prevalent organisms in the tongue 
lesions and in the stools By using all the methods of differentiation then 
known he was unable to separate the yeast found in sprue from Outturn 
albicans as a distinct pathogenic species 

The prolonged researches of B K Ashford into the possibility of 
special species of yeast fungus being the causative factor have been 
inconclusive 

Biochemical investigations and their significance, which will be 
described later, have suggested to N H Fairley and others that the 
phenomena of sprue can best be explained in terms of a metabolic 
breakdown of the gastro-mtcstinal tract, characterized by defective ab 
sorption in the small intestine in some way connected with defective 
secretion of Castle’s intrinsic factor by the pyloric or Brunner's glands 
It may well be that the process is somewhat similar to that which 
occure in hill diarrhoea under conditions of low barometric pressure and 
high humidity 

Dietetic deficiency theory — B MeCamson suggested that sprue might 
22 
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be a diet deficiency disease In 1908 Carnegie Brown made the oijsena 
tion that in endemic regions native races aro subject to I crilieri and 
Europeans to sprno, an 1 Fldere (1917) postulated that sprue was a 
deficiency disease L Nicholls (1919) supported this hypothesis, and 
considered that a predisposing dietetic factor was important m the 
pathogenesis but that the essentia! mechanism w as a lowered resistance 
followed by infection Castlo Heath and Strauss (1931) and Castle 
and Ilhoads (1932) appear to havo confirmed that deficient diets fre 
quently antedate the onset of clinical sprue 

The authors theories — Tropical spruo appears to have a definite 
geographical distribution and throughout its range it appears that the 
Dewcomer (t e , the European) is attacked while the indigenous natives 
for the most part escape sprue moreov cr, appears to has o an mcul a 
lion period that is to say its manifestations do not unfold themsclm 
until after three to si\ months residence m the endemic area This 
might suggest some specific communicable infection hut on the other 
hand it is difficult to reconcile this theory with all observed facts for 
instance tbo well established observation that the disease may com 
menco in individuals who have quitted the endemic area and have 
liv ed in Europo for twenty five or ev en thirty years It docs not more 
over, explain the prolonged latent or quiescent periods 

The clinical phenomena do certainly suggest a specific inflammation 
ranging throughout the intestinal tract and affecting the processes of 
assimilation hut biochemical researches indicate an affinity, or link 
with other allied diseases such as idiopathic steatorrhcea cceliac 
disease pellagra and pernicious anienua 

In order that a proper conception should be obtained of the many 
factors possible involved in the production of the sprue syndrome it is 
necessary to append a statement of tho facts which have led up to the 
present attitude of mind 

In addition to tho vitamins which have already been referred to 
(p 329) other factors have to be taken into consideration 

Extrinsic and intrinsic factors — In order that normal hrcmopoic-sis 
may take place in tho bone marrow it is necessary that it should be 
supplied with tho hsmatmic or P A factor which is probably stored in 
the liver and in turn is produced by the interaction of an intrinsic 
factor normally present in gastric jrnco with an extrinsic factor The 
latter is present in food and is closely related to vitamin B, but L J 
Hams Btates that though it has a distribution and beat stability 
remarkably like that of the vitamin complex it is distinct from ribo 
flavin and nicotinic acid 

The extrinsic factor is contained m yeast preparations such as mar 
mite, which is efficient m the treatment of the mcgalocytic hyper 
chromic anamnas of tropical sprue and ldiopatluc steatorrhcea but 
ineffective m the similar annuma of pernicious aii'enna so that it has 
been suggested that the anosmias which react to mannite and other 
yeast preparations are due to lack of the extrinsic factor In this 
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connexion JlilJer and Rhoads havo produced pernicious an'emia m 
pigs charatonzed by megalocytic anauma lesions of the buccal mucosa, 
achlorhydria and absence of the intrinsic factor m the gastric juice on 
a diet which produces black tongue (or pellagra) m dogs and were able 
to cure them by oral and parenteral administration of In er extract 

The intrinsic factor of Castle contained in the normal gastnc jtuce of 
man is thought to be m the nature of an enzyme Meulengracht (1935) 
lias show'll that m the pig s stomach at any rate it is secreted by the 
pylonc gastnc glands and the Brunner glands of the duodenum 

The response of glossitis and stomatitis of vitamin B z deficiencies to 
nicotinic acid and riboflavin — The clinical appearances of the pellagrous 
tongue with marginal excoriations at the angles of the mouth are the 
same in the naturally occurring diet produced disease and in secondary 
alcoholic cases described by Spies Bean and Stone (1938) There 
appear to be no features which serve to differentiate it from a disease 
known as endemic glossitis in the absence of other accompaniments of 
pellagra described by the writer m Cevlon (Bahr 1915) and later by 
Nicholls and MmaLunya A similar glottis has been found in ill 
nourished peoples in Palestine Central Africa India China Rest 
Indies and south United States 

It has now become widely recognized that this form of nutritional 
glossitis and stomatitis is amenable to nicotinic acid and riboflavin 
therapy It is probably a pre pellagrous condition or larval pellagra 
comparablo with tlio similar state in sprue wluclr should hence 
forward be known as presprue or larval sprue (see p 331) The 
author behev es that avitaminosis B, glossitis is not solely confined to 
those countries in which nutritional defects aro universal and obvious 
but may also 1 e encountered in Great Britain It is for instance by no 
means uncommon in patients suffering from intestinal disturbances 
and undergoing dietetic restrictions under medical direction and the«e 
eases are rapid I j cured by mcotimc acid and nboflav m 

77 e connection between the glossitis and unanna of pernicious anceinta 
tropical sprue and other steatorrheeas and pctln jia — T1 e glossitis which 
accompanied pernicious an'emia closely resernb’es that of tropical sprue 
anl pellagra According to Wilkinson Castle and Minot (1936) sore 
ne»a of the tongue is found in 61 per cent f pernicious anemia cases 
which approximates to the figure of 75 per cent of the incidence of 
glossitis in tropical sprue Certain cases of pernicious anremia closely 
vwftwWft. yprtib TV/fc ■?£ tfes, vsaearta. m 'freui 

tically identical moreover achlorhvdna and achylia gastnea which 
are cardinal features of pernicious ana?mia do not always afford an 
absolutely reliable means of differentiation for they may not be un 
common in tropical sprue But in the latter the absence or otherwise of 
acid m the gistric juice does not seem t > affect the subsequent course of 
the disease Ihireforo in sprue the acidity of the gastnc juice cannot 
be comlated to the absence of tho mtnnsic factor But in pernicious 
anamua this dysfunction is complete and permanent necessitating con 
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turnons replacement of tho intrinsic factor to maintain health , m 
tropical sprue it is apparently temporary, so that complete cure is 
frequently observed without continuous replacement 
It is generally accepted that the cells of the stomach and duodenum 
in pernicious manna may, though apparently intact, fail in their 
physiological functions and it is possible that a similar process may 
take place in tracts of the small intestine m tropical sprue 
The geographical distribution of pernicious ausmia m relation to that 
of tropical sprue appears to suggest the nature and atiology of these 
diseases Pernicious anaemia is extremely rare if not absent, in indi 
genous natives De Langen and Lichtenstein (1936) hav e stated that in 
Java they have never found a case Davidson and Gulland assert that 
pernicious antenna is net er seen in full blooded negroes and, according 
to the author s experiences the disease is rare in Europeans m the tropics 
The curative effect of nicotinic acid and riboflavin therapy upon the 
glossitis and stomatitis of pernicious anaemia is comparable to that 
observ ed in sprue and pellagra {see pp 335) There appears, therefore, 
to be some justification for pursuing the correlation of this group of 
diseases still further and fox considering a close connexion between 
pellagra and sprue Both may occur together in the sarao patient as 
0 G Manning (1909) originally suggested 

As far as is known the geographical distribution of idiopathic 
steatorrhepa corresponds to that of pernicious amenua and is mostly in 
tho northern hemisphere This disease is al=o characterized by glossitis 
which is similar to that of sprue and is al-o amenable to nicotinic 
acid tberapv though other manifestations do not respond so favourably 
as in tropical sprue 

Therp appear to be «omo vabd grounds at present for assuming 
some interconnecting bnk or common factor bridging the clinical 
appearances which separate this group of diseases pellagra, pernicious 
anamua, tropical sprue and other steatorrhmas It is possible that the 
glossitis is non specific and common to this group and, as it has been 
shown to be duo to a deficiency it is justifiable to postulate that this 
common factor is vitamin B, There are now sobd clinical biochemical, 
pathological and comparatn e grounds for believing that in tropical sprue 
and the allied Bteatorrhceas the essential lesion lies in the small intestine 
and this idea has been fostered and stimulated by the suggestions of 
Bennett and Hardwick who have shown that the sprue syndrome is 
none other than the result of ‘ chronic jejuno ileal insufficiency, and 
thus it maj be evoked by a number of dnerse surgical and medical 
conditions (Tig 59; 

The main argument m this direction lies in observations made on 
gastro jejuno colic fistula which reproduces the mam clinical and bio 
chemical manifestations of tropical sprue , the same effects may oc 
cvnonally be observed as tho result of ill functioning gastro jejunostomy 
with short circuit Other well marked diseases of the small intestine 
which may aho produce the same end results are ulceration of the ileum. 
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blockage of Uio chyle vessels, as m lyinpbacloiioim, tabes mesentenca 
or Borconn of the mesenteric glands 

It therefore appears justifiable to attempt to fit in these scatter© l 
observations in tlio light of recent developments and lo postulate, on 
the basis of clinically observed results of surgical interference upon tie 
gastro intestinal tract, that tho essential lesion lm oh es a particular 
part ot the gastro intestinal tract 

lhese view s have recently received remarkable confirmation from a 
publication by N Markoff, wherein it is stated that in two cases in 
Switzerland typical sprue syndrome supervened six months after 1 5 m 
of ileum had been removed (lleoc&cal resection with lleo transverse 
colostomy) 

It is therefore inferred that the mam signs and symptoms of sprue 
nmy bo duo to deficient absorption of vitamin B s (nicotinic acid) and 
this appears to be borne out by tho results of treatment (p 838) As 
has been pointed out, in pelhgra the symptoms may bo produced, not 
so much by the lack of vitamin B a as by the failure to absorb it (J R 
Marrach) On the other hand, there are other vital physiological con 
eiderations which have recently come to light and which have a bearing 
on this problem The presence of vitamin B, may be necessary for tho 
proper absorption of fats by tho villi (p 830), or again, nicotinic acid 
therapy may act by producing a lnstammo effect and consequent 
increased flow of gastric and intestmal secretions, or it may be the 
direct action of histamine upon tho villus There are also VerzSrs 
important observations upon adrenalin inefficiency in the production 
of steatorrhcea (sec p 853) 

Geographical distribution — Tropical spruo is pre eminently a 
disease of the Luropein, and is therefore found most widely distributed 
m those tropical localities where most Europeans congregate It is 
essentially a disease of India and tho Tar East, though comparatively 
common in non tropical regions The continent of Africa, especially the 
tropical region, has afforded very few authentic cases, but in 1928 tho 
author described an indigenous ca"o m a young European from Nyasa 
land The explanation of tins apparent anomaly of tho distribution of 
sprue is not at present forthcoming It seems certain that no known 
tropical disease can be the only predisposing cause 

In Asia, sprue occurs in India Burma Siam, the Malay States, tho 
Straits Settlements Cochin China, China, Japan, Java Sumatra 
Celebes, Macassar Borneo, Ceylon, and the Philippines, and the author 
has treated two cases from Mauritius It has been recorded from 
Queensland, and tho Northern Territories of Australia, and a few cases 
have been reported from Fiji/ Sprue has been found m Russian 
Turkestan Palestine, Mecca Iraq Egypt, and Malta In the New 
"World it is seen m the southern "United States and is common in the 
island of Porto Rico less so in Haiti and other It est Indian islands , 
it has been reported from Mexico, Costa Rica, Panama, Venezuela, and 
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northern Brazil, and appears to bo comparatively common in Dutch 
and British Guiana 

Recently, much interest has been aroused by the recognition of a 
sprue like disease in Denmark and Scandinavia generally, which has 
been designated by Thajsen (1932) “ non tropical sprue ' (see p 847) 
iv Inch appears to be closely connected with tropical sprue 
Sprue cases seen in naiite races — Van der Burg (1880) recognized 
sprue in Javanese, Malays, and negroes , he considered the lighter 
coloured Chinese to be moro frequently attacked than members of the 
darker skinned races, but only after prolonged residence in an endemic 
area He mentioned that after thirty years’ residence in Java ho had 
only been able to recognizo thirty two cases in natives 
Jeffreys and Maxwell, in “ The Diseases of China, ’ described a 
typical case of the disease in a Chinaman, and Ashford (1913) m natives 
of Porto Bico and the Antilles 

During the author’s work m Ceylon m 1912-14 notes were collected 
of eleven definitely diagnosed cases m natives Tive were recognized 
immediately before death It was established that the disease occurred, 
though rarely, m members of several races — in Moors, Sinhalese, 
Indians, and Tamils who had been bied and reared m Ceylon Dunn" 
the last twenty one years m London five cases have been seen and 
treated, mostly m the educated and cultured class of Indians The 
author has never seen sprue m any member of the negro race 

In Juno, 1929, an Indian lady aged forty w as seen , she had suffered from 
sprue symptoms for twelvo years She presented then a typical picture of 
the disease, with severe anairna, emaciation distended abdomen, sore tongue 
and typical stools, together with cedema of the feet Admitted to hospital 
she was treated with success by high protein dietary and liver injections 
Seen again in May, 1937, she appeared to be jn excellent health, having 
gained in all 63 lb in weight 

In Mav, 1925, a prominent Indian of twenty three years of age was seen 
and treated Ho had contracted the disease in the neighbourhood of Bombay 
in 1924, and had been steadily losing weight, then weighing only six stone 
The diarrhoea, anemia, sore tongue, and stools were all typical He was by 
no means an easy man to diet or to treat, but despite many difficulties, he had 
made a good recovery by September of that year Seen again six years later, 
in 1931, the author was able to verify that he had made a permanent and 
good recovery, though ho had been back to India in the interval He then 
showed no signs whatever of anamia or sprue, and his weight had 
increased to 9 stone 1 lb , or by 43 lb 

In hospital practice the author haa hod experience of two cases of undoubted 
sprue in native seamen from the P and 0 Line The first was seen in 1922, 
is a Lascar of tw enty fiv e j ears of age He~had the typical tongue, diarrhrea, 
and emaciation, with an-emia and had been previously diagnosed as a case of 
scurvy Under appropriate treatment his weight increased by 10 lb in 
five weeks The second was also a Lascar, aged thirty, who was seen in 
January, 1935 In this case also all signs and symptoms were typical of 
sprue and abated on appropriate dietetic treatment 
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Epidemiology and endemlology —The epidemiological facts so 
far collected go to show that sprue is a regional, as opposed to a climatic 
disease, lor it is known in localities as climatically distinct as Java and 
Tientsin in ccntrtl China Atmospheric temperature alone does not 
seem to influence its incidence, for it may originate m high altitudes in 
Ceylon and in the Himalayas above 0,000 feet where the climate 
resembles that of Europe Its occasional occurrence m central Arabia, 
where the atmosphere is essentially a very dry one, runs counter to 
the new that a damp climate is a necessary fictor m its causation 
On the whole tropical sprue appears to extend for twenty degrees 
further north than it does south of the Equator (i e 40°N, and 20°S ) 

Incidence oj f/ie disease tn t<« endemic ^oiics —Sprue is more likely to 
attack the lighter skinned races — Europeans first Chinese and Japanese 
second, Malays third, dark skinned Hindus and Tamils very rarely, 
in the highly pigmented negroes it appears to be excessively rare On 
the whole too, it may he said that the mom highly civilized peoples are 
attacked more than those less sophisticated The disease is apt to 
occur m one or more members of the same family the author has 
recorded instances of sprue m both husband and wife Moreover, there 
is a tendency for it to occur more commonly in ono particular house, the 
terms ‘ sprue houses ' or sprue bungalows ’ being applied in Ceylon 

As a rule, sprue attacks those of middle age especially Europeans 
who have been resident for several years in the endemic zone of the 
disease Among them when the numbers ol both sexes are equal, tlip 
female appiars to bo slightly more liable than the male The author is 
convinced that the disu.se rarely occuts in small children ho has seen 
only two instances of sprue under twenty years of age m boy s of thirteen 
and eighteen respectively In 1938 R II Milk r demonstrated at the 
Royal Society of Medicine an undoubted case of sprue in a boy of 11 J 
years of age from Ceylon 

Another peculiarity of sprue ib its latency W hatever the cause may 
be, it can remain latent m the body, without provoking any symptoms, 
for as long as fourteen to thirty seven years Sometimes it mam 
fests itself after so long a period that the practitioner is at a loss to 
associate the train of symptoms with previous residence in the tropics 
Two instances may lie cittd — 

A medical practitioner, aged seventy two returned to England after thirty 
years residence in China Symptoms commenced when he had been in 
England fourteen years Typical ulceration of the tongue and mouth, with 
diarrhcca of persistent type very marked anaemia excessive loss of weight 
and dry inelastic skin nero noted Recovery was complete after Wood 
transfusion and dietetio treatment 

In 1927 the author was consulted by a lady of fifty seven who bad lived tn 
India continuously up to the age of thirty seven The disease manifested 
itself in the classical manner by severe earlv morning diarrhcea with copious 
frothy, offensive stools , tongue symptoms and dysphagia appeared later 
She died of sprue eight years after the onset of symptoms Other* have 
been encountered where the interval was 25 30 and 37 years 
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There has been some doubt concerning the length of tune which 
must elapse, after residence in the tropics, before the dev elopment of 
sprue symptoms Formerlv it vis thought to he a period of Weirs, 
but evidence lias been collected vhich shows that it may be as short 
a tune as three months, for visitors to Ceylon nnd India and the 
Dutch Ea«t Indies, who Ime been there for only a few months during 
the winter season, and who have never previously resided in the tropics, 
have rt turned to England with definite symptoms Two cases maybe 
cited — 

The first is that of a boy aged eighteen Sj mptoms of sprue commenced 
five months after arrival m Java, with gradual onset of diarrhoea, typical 
stools, and sore mouth and tongue The total loss of weight was 35 lb , 
there was complete recovery on appropriate treatment 

The second case is that of a woman aged fifty seven Symptoms of sprue 
with aore mouth and dvsphagia commenced after three months’ residence in 
Ceylon, during her first -visit to the tropics Diarrhoea with typical stools 
and loss of weight followed later, and persisted foT *ix months after her 
return to England 

During the authors studies on sprue in Ceylon in 1912 and 1918, 
records were obtained of two ca'es in winch the disease began 
respectively six weehs and three months after the patient s arrival in 
that island 

Sprue conlracied at sea — In 1927 the author had under his care a 
captatu of the P A 0 Line, aged 54 Symptoms of sprue commenced 
at sea in 192G when he was fourteen days out from Bombay He had 
the typical syndrome of sore tongue aphthous stomatitis diarrhoea, and 
anemia There was little or no evidence that residence ashore had had 
anything to do with the onset of tho disease He had been at sea for 
forty years, siding to India and Australia, and during tbit period ho 
had never spent more than one night ashore in Bombay or any other 
Indian port He was treated m May, 1927, and reacted very will to 
dietetic and liver treatment Four months afterwards he returned to 
sea, but did not suffer any further from sprue symptoms 

In searching tlirough his hospital records the author his found no less 
than ten cases m which the first symptoms commenced at sei All 
occurred in officers (engineers and seafarers), employed by the P A 0 
or B I Lines running to India and the Far East Their ages ranged from 
29 to 51 years All apparently did well under treatment , hut two came 
lor further treatment of relapses 

"Non tropical sprue — The most important contribution to this sub 
ject is undoubtedly the monograph by Hess Thaysen ui 1932 There 
the pathogenesis of tropical sprue, idiopathic steatorrhma and cceliac 
disease m children is Btudied m great detail After considerable dis 
cussion he supports the view that the three complexes — sprue, idiopathic 
steatoirhcea and cceliac disease (Gee Hertex)— should be grouped 
together as ‘ the cceliac affection ’ His views have not received 
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universal support and the gist of the ran tier now appears to he that the 
following clinical states can bo recognized — 

1 Ccebac diseaso m children a congenital condition 

2 Idiopathic steatorrhcea of adults which probably results from 

previous coehac disease in infancy and winch is accompanied by 
multiple •skeletal changes 

8 Non tropical sprue & sprue like disease occurring rarely in tern 
perate and northern countries which is amenable to the same 
methods of treatment as is tropical Bprue 

4 True tropical sprue the type disease originating m tropical and 
subtropical countries 

The literature on this subject has now become voluminous and as may 
be expected from the intricacies as well as from the close similarity 
of the complexes concerned the issues have become confused The 
author is now convinced from his jversonal experience that very occasion 
ally cases resembling tnio tropical sprue with glossitis steatorrhcea and 
anosmia may be met with in I ngland and respond to the same methods 
of treatment in the same manner as tropical sprue He has records of 
tliree such cases Ihe first described (1939) as non tropical ot tndi 
genous sprue was m a woman of 28 years of age who had never been 
out of England Tho stool« glossitis emaciation and antenna were 
typical She suffered from tliree relapses an l eventually recovered on 
dietetic treatment Two others were recorded (1940) and responded to 
nicotinic acid therapy One was m a Tole of 50 who lad reside 1 m 
London for 42 years tho tlurd in a man of G4 who had suffered from 
recurrent glossitis and Btomatitis with steatorrbma nud ameirua for 
eight years and who had only onci been out of England to Egypt 
fifteen years previously Bennett and Hardwick (1940) have aho 
recorded two cases winch seeui to fall into tho fame category In none 
of these were there anv bone or «1 eletil changes and tho general facies 
of the disease was identical with that of tropical sprue 

Pathology a>d Patiiolooioai Vvvtomy of bnuir 

In patients dying after such a prolonged chronic wasting lllne s the 
pathological changes observed are usually the results of ntropbv and 
thus do not give a picture of the actual primary lesions For this 
reason pathological studies have so far faded to elucidate the actual 
tetiology of the disease any furtl tr though thej have to some extent 
assisted in the differentiation of sprue from pernicious anftrmia cceliac 
dvs/M.sfi. idimjathm sAe-vtnrxhnji etc 

In chrome sprue the tissues are al normally dry owing to dehy dra 
lion the sul cutaneous and visceral fat almost al«ent and there is 
general muscular wasting Tie internal viscera ol o are shrunken 
The liver for instance is reduced to almost 1 alf its normal size vbde 
the spleen and adrenals are reduced to nearly the same degree The 
pancreas has been described as fibrotic though the islands of Langerhans 



SPRUE AND HILL DIARRHCEA 849 

remain intact Somewhat similar fibrotie changes are found in the liver 
and kidneys 

The heart is usually small and in a state of brown atrophy In the 
authors series of cases (1912) it weighed le*s than four ounces while 
F P Mackie and \ H Fairley (1929) found that m one of their cases 
it was only 2| ounces they consider this change specific and the 
reduction in weight out of all proportion to any decrease explicable m 
terms of starv ation 

Naturally attention has been focused upon the intestinal tract and 
it appears that as more detailed information is obtained many of the 
appearances which liai o been described as essentially sprue lesions are 
due either to post mortem changes or to secondary infections which 
are likely to occur in such a chronic and protracted disease Knowledge 
on this subject has been amplified by the studies of Thaysen (1931) 

The tongue shows desquamation of the epithelial layer and especially 
on the surface of the fungiform papilla? 

The bowel especially the small intestine has been described as being 
so attenuated as to be diaphanous The stomach is normal in appear 
ance though in the autopsies the author has performed it was found 
that the raucous surface was plastered with mucus The chief lemons 
observable in the intestines especially in the ileum are thinning and 
atrophy of tbo mucous membrane with degeneration of the absorptive 
and secretory epithelium Mackie Fairley and Thaysen maintain the 
new that these minor changes are e«sentially due to degeneration and 
aplasia and that the inflammatory changes described by the author and 
others art due to accidental changes in the general course of the disease 
They has e found ei idences of blood destruction in the mucosa suggest 
jng the absorption of some hemolytic sub«tance in the intestines and 
the destruction of 1 Jood in situ The author also has described the 
presence of blood pigment and its b\ pro lucts in the small intestine 
The internal surface of the bowel is usually coated with a layer of 
thick mucus and occasionally superficial ulceration and pigmented 
scars of previous lesions hav e been observed Death from per! orating 
ulcers has been described by Faber (1904) Tischei; and von Hecker 
(1922) and the author (1924) while Carmichael Low and N H Fairley 
(1934) have reported a fatal case from perforation of the ciecum due to 
thrombosis of a \ em It is now generally admitted that ulceration of 
the small intestine may be regarded as a secondary phenomenon 
Although atrophic changes are more marked in the lower end of 
iieum Yney may occur m a pa'ichy maimer ‘fnroujnoa't Vne Varge 
intestine and diaphanous patches can be demonstrated by stgmoido 
scopy It is possible that the inflammatory appearances of tho tongue 
and mouth and indeed of the whole alimentary tract are evanescent 
and so being ■% isible only in tho acute stage of the disease cannot be 
demonstrated post mortem Further information on this point can 
only be obtained by actual and systematic obsen ations of the mucoU9 
membranes during life 
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It may bo tint the pathological changes in the upper intestinal 
tract, insignificant though they are to the eye, are of such a character 
as to inhibit the stcrefion of the intrinsic factor, and thus be risponulle 
tor the macrocytic ancemia of sprue Marine and Fairley have for 
this reason, paid especial attention to flit bone marrow changes The 
red marrow is much reduced m quantity though m two cases they found 
hyperplasia similar to tint of pernicious ana mu Their hndinga 
suggest that in sprue there is a fo\m which primarily stimulates, and 
later leads to exhaustion of the hamiopoietic function, so that in the 
terminal stages complete aplasia result® 

These pathological studies go to show that sprue is a specific disease 
of the intestinal tract which leads to progressive degeneration of the 
nbsorptivonnd secretory tissues and to slow and progressive starvation 

Hlstopathology — In the microscopic pathology there are very 
few points of real inijiortance In sections of the tongue desquamation 
of the stratified epithelium especially of the fungiform papilla? can 
bo demonstrated Tho same changes are visible m the oesophagus 
but often the pathological appearances may be obscured by a down 
growth of yeast fungi (Outturn) now regarded as being secondary 
invaders 

The structure of the stomach membrane may he normal but the 
intestinal canal from duodenum to rectum usually exhibits chronic 
inflammatory chang* s In tho ileum tin villi are quadrangular and 
shrunken I he cells stain badly and the goblet cells are distended with 
mucous secretion Cliromc inflammatory change® aro evident in the 
congestion of the capillaries and the infiltration of the interghnduhr 
tissue with lymphocytes and plasma cells There am simitar subacute 
inflammatory changes m the submneosa and extensive fibrous changes 
in the muscular coats (Tig CO ) 

Sections of the liver show extensiv e fatty changes m the cells at the 
periphery of the lobules and deposition of Jiaunosidenn granules The 
spleen is never enlarged but shows a deposition of pigment in tho pulp 
cells and hyalmo changes in the endothelium of the Venous sinuses 
This hyaline degeneration manifests itself by tho presence of numerous 
droplets of hyalin which stain with "ft oi 0 ert and are known as Bussell s 
bodies Similar changes havo been scun in tho tongue the mucous 
membrauo of the intestinal canal and even in the ly mphatic glands and 
hone marrow Tho changes in the bone marrow cells \ ary according to 
the degree of amentia present and are well described by h P Msckie 
and N H Fairley (1929) 


Cumcai. Pathoj oox ov Spjwji 

Stools — This important features of sprue stools are their colour 
size, and chemical composition 

Colour — It was formerly considered that the large frothy stools 
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owed Ibeir lack of colour to the reduction or total absence of bile 
pigments it is now known however, tbit bile pigments ire present 
in normal amounts but tbeir colouring is masked by an abnormal 
amount of fat If the almost colourless sprue stool is extracted with 
90 per cent alcohol and the filtrate is exposed to the air colourless 
fluid results which slowly tnhc-s on the yellow colour of liy drobihrubm 
That the normal amount of bile is excreted into tbe gall bladder is 
evident from the abundant amber coloured bile found post mortem 


Size — The large size of the stool has been variously commented 
upon bat it naturally depends upon the amount of undigested fool 
residue The average daily weight of a normal stool when the patient 
is taking a j ure mill dietarv is estimated at C ounces (170 grammes; 
according to moat authorities 80 per cent of the solid matter ingested 
in the food is normally absorbed The size of the sprue 1 tools vanes 
enormously ra the author s experience the largest amount passed in 
one day weighed 72 ounces {after an injection of pitressin) Analyst* of 
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these stools gois to show thit le«s tlnn 60 per cent of (ho Bohd matter 
is absorbed (Tig Cl ) 

Chemical co) position — V great amount of e\cc«s fat is pissed m 
the stools and pan passu u ith this there is a correspondingly low fat 
content of the blood (112 8 mgm per cent against tl o normal COO mgm ) 
N H Fairley finds tliat in 80 per cent of Ins cases the total fat m the 
dntd f fecis at ft smglo examination exceeded 2o xer cent but after 
recover} tli fieca! fat returns to nmnal limits In severe cases of 



Fij 61 —Appearance of typical sprue stool In glass container 


sprue oi er 50 grammes of fat is not nnconun nlj excreted when tit 
patient is on a mixed dietary In sprue stools the fats are split by 
the action of the pancreatic and intestinal ju ces but the split fat is 
not absorbed so that the proportion of fatty acids to neutral fats 
inav be as high a3 the to one In pancreatic disease on the other 
haul the neutral fats predominate over the fattj acids and may 
be fifteen times as great These t gures seem to indicate that m sprue 
the j ancreatic digestion proceeds normally 1 it that the products of 
this digestion are not properlx ab» rbed The reaction of the sjrue 
stools is almost in\ ariably acid this is due to the amount of fatty 
acids a fact which accounts for the peenhar sour and penetrating odour 
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The interesting fact that btle pigments are present in normal amounts 
shows that a deficiency of bile cannot bo the cause of the malabsorption 
of fat Yet that there is malabsorption is shown by the great amount of 
split fat in the stools and in clinical practice, in the author s experience 
the administration of bile and bile salts to sprue patients invariably 
aggravates diarrhcea Malabsorption may be duo to excessive motility 
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and peristalsis the intestinal contents being so hurried through the 
small intestine that they have no chance of being absorbed as appears 
to bo the case m some instances of short circuit of the small intestine 
winch may assume the clinical appearances of sprue On the other 
hand the initial fault may he in adrenal deficiency as in tbe original 
noth of Verzar who, together with Laszt has shown that absorption of 
glucose and flavin as well as conversion of provitamin J3, into active 
ia e t ofla vi n-5~ph os phon c acid depends upon normal adrenal action 
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It lias further been shown that the presence of vitamin B s (mco 
time acid anil riboflavin) is necessary for normal fat absorption and 
that therefore therf exists a definite connection between this vitamin 
and adrenal activity, and on this property probably depends disturb 
nnce of fit absorption m pellagra and possibly nl«o in sprue, crelme 
disease and idiopathic steatorrhcea It is therefore apparent that 
physiological processes underling fat absorption arc more complicated 
than had formerly been supposed 

Steatorrhcea can be brought about as a result of a 1 reak at any point 
of this physiological chain Only future physiological and pathological 
investigation can determine where the cardinal lesion of spruct and 
allied disc ists may be situated It may be (1) in the adrenal cortex , 
(2) in inhibition of phosphorylation (8) m absence of tlio duodenal 
hormone — nlhkuiine — and consequent disordered function ofthovilli 
Whatever may ultimately prove the correct mechanism it appears more 
Ilian probable that vitamin B, plays an is>cnt«d role in linking In 
gather tliesi compheah d j roce«»es 

Other considerations in the physiology of the intestine — 
Carbohydrate absorption is effected in an easily ( xphcablo manner It 
is absorbed as monosaccharides but cane and milk. Bugar are inverted 
in tho small mtestmo the bulk of carbohydrate food consists of 6tnrch 
which when com erted into malto«o and dextrin is completely absorbed 
After entering the portal vein dextrin is distributed first to the liver, 
where tlio excess is withdrawn and stored as glycogen Carbohydrates 
which e&cape absorption are liable to acid fermeutation from ever 
present bacteria, with the production of acetic aud other acids 

Digested proteins ary absorbed by the blood vessels of the villi and 
when in excess, they aud the peptones are taken up by tho lymphatics 
Amino acids enter the blood as such without undergoing synthesis 
Proteins which escape absorption are disintegrated by bacterial action 
and very little finally appears in the f feces 

In tho 1 irgo mtestmo the sicretion is alkaline and is not characterized 
by destructive enzymes Absorptive processes continue and there is a 
marked absorption of w iter whih the alkalinity renders it favourable 
for bacterial action The composition of fa?ces differs widely in amount 
and character according to tho nature of the food On a meat diet they 
are small and dark on & mixed diet the amount is increased, and they 
are largest on a vegetable diet The offensive odour is increased by 
excessive putrefaction Tho average weight on a mixed dietary is 
170 grm 

The blood in sprue — One of the most characteristic features of 
this diseasa is the great antemia To such an extent does blood destruc 
tion take place, that a parallel can only be found in severe exacerbation 
of true Addisonian (or pernicious) anamua 

Tho conclusion arrived at by many workers is that a grave degree 
of anaemia is found in the most advanced stages of the disease In the 



SPRUE AND HILL DIARRHOEA 857 

early stages there is no alteration in the number of red or white cells 
or in their relate e proportions , as the disease progresses, however, 
the former become profoundly altered both in shape and size, and 
nucleated red cells may appear, though this is rare On the whole 
the blood picture of the fully -developed sprue case is that of megalo 
cytic anaemia, and the colour index in the majority of cases is above 1 

There appears to be little evidence for regarding the anaemia of 
sprue as other than secondary, probably due to the non absorption 
of the hiematopoietic factor from the diseased intestinal canal or to the 
absence of thp intrinsic factor from the achlorhydric stomach In 
all probability both these factors are involved, hut the latter is more 
important The v eiy \ anable degree of ansmia found m cases of this 
disease coincides with the variable appearances of the bone marrow 
Studies on the "blood in sprue have been earned out by G C Low, 
by the author together with H B Newham and It M Moms, and 
more recently by N H Fairley, F F Machie, and II S Billimoria 
(1929) The conclusions of the la«t named workers are as follows — 

Al the on«et anaemia in sprue is rarely found to be so sev ere as that 
encountered at a corresponding stage in pernicious anaemia, and dunng 
the subsequent course of the disease a grave stage of anaemia less 
frequent Iv develops As a general rule, grave ancemia occurb with 
greatest frequency in patients over fifty years of age In about 17 per 
cent of cases red cell counts of under 2,000,000 were noted 
Exceptional cases of 575,000 and 400,000 red cells per c min are 
recorded Throughout all the stages of the disease 61 per cent of 
cases showed a colour index equal to or exceeding unity while in the 
remainder values from 0 9 to 0 99 were found , in no instance was it 
less than 0 8 The blood picture remains remarkably constant, and 
amsocy tosis is an outstanding feature, especially as regards the increase 
in size Microcytes are Jess in evidence than are the larger form of 
red blood cells, while poikilocy tosis and polychromasia occur but to 
nothing like the degree usually observed in pernicious amemia As in 
the author s experience, nucleated red cells are rarely seen 

In uncomplicated sprue, the leucocyte count is either normal or 
there is a leucopema usually associated with a relative lymphocytosis 
A leucocytosis, indicating some intercurrent infection, w as observed in 
only five cases 

\ blood crisis in sprue is characterized by a rapid and critical fall 
in both the hemoglobin and the red blood corpuscles , this condition 
r- -gwwifc'iVf -wAY* •ivMiWs* otA V& “a fatal 

issue without remission, and without those evidences of corpuscular 
regeneration which constitute the typical picture of similar crises in 
pernicious anamna The Price Jones cun es inv estimated in eleven 
cases resembled those obtained in true pernicious anemia, being 
characterized by marked asymmetry, broadening of the bases, displace 
* went to the nght, and a definite increase in the mean, diameter of the 
corpuscles to 8 07^, so that essentially the amemia is of the megalocytic 
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type The Van den Bergh reaction showed a mean value of 0 66 unit 
A comparison between these results and those obtained in cases of 
malaria and acute pernicious ameima shows that hyperbilirubmfflmia 
is found more frequently in the two latter diseases , thus the data 
afforded by this reaction arc often of considerable v alue in differentiating 
sprue from true pernicious anieima 

As a result of these investigations it seems that deficient blood 
production rather than excessive blood loss constitutes the basis of 
sprue anemia The trouble appears to start m an ill nourished bone 
ntartow winch poisoned by toxin derived from the ahmeutary canal, 
undergoes primary hypertrophy and secondary atrophy 

Serum calcium and phosphorus content — The association of tetany 
with the chronic diarrhoea of sprue — and m fact, with other forms of 
chrome diarrhoea— suggests that there is a calcium deficiency H H 
Scott m 1929 focused attention on the deranged calcium metabolism 
in tins disease, and m 1925 pointed out the value of estunatmg the 
serum calcium in sprue both for purposes of diagnosis and as a gauge 
of treatment 

N H Fairley, F P MnckieandF J Sacasa (1926) confirmed Scott’s 
oliscrv ations that the ionic calcium was lowered m sprue readings 
7 4-9 mgrn per 100 c c of serum being constantly registered E A 
Baumgartner (1927) found m eases of tetany that the total calcium 
was decreased, readings of 3 1 mgrn to C 2 mgm per 100 c c of serum 
being recorded m such cases G C Linder and T F Hanes (1980) 
found that low calcium values (7 3 mgm -7 5 mgm ) were associated 
with a lowered scrum phosphorus content (2 mgm per 100 cc), and 
that when a low fat diet was instituted the tetany disappeared and the 
serum chemistry became normal 

In 1930 N H Tairley investigated this subject again using Kramer 
and Tisdall s technique for calcium and the inorganic phosphorus 
method by Bngg s modification of Bell and Doisey (1922) In twenty 
one cases the average value of calcium wa3 8 8 mgm per 100 c c The 
total serum calcium may be regarded by this method as being normally 
9 1-11 mgm per 1Q0 c c In cases with tetany it vanes from 5 to 7 
mgm per 100 c c The average blood phosphorus reading was 8 2 mgm 
per 100 c c of serum , thus, since in normal people the inorganic 
phosphorus usually vanes from 2 to 4 mgm per 100 c c , no nse above 
the normal was noted in this senes This finding precludes a para 
thyroid deficiency as the basis of the hypocalcemia 

As a result it is concluded that defective absorption is the basic 
factor involved in the low calcium content, and that in these circurn 
stances a low fat dietary, calcium salts, and irradiated ergosterol 
are indicated 

Blood sugar regulation — In 1926 Thaysen pointed out that in sprue 
there is an abnormally low blood sugar curve, a feature common also 
to cceliac disease (Gee Hertei disease) aDd other idiopathic steatorrheas 
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(Gee-Thaysen disease) In these curves the blood sugar does not rise 
above 40 mgm per 100 e c 

The fasting blood sugar value vanes a great deal , tbo lowest recorded 
by Thaysen was 62 mgm per 100 cc In 48 cases of sprue, Serra 
found an a\erage fasting blood sugar value of 101 mgm per 100 c c , 
while Fairley and Mackie in 17 ca«es found 84 4 mgm per 100 cc 
These findings seem to indicate that the low blood sugar curve is not 
due to impairment of thq glucose absorption or to destruction of glucose 
in the intestines through abnormal bacterial aetmty Thaysen 
considered that this type of curve is due to an abnormality in the function 
of the regulating mechanism which maintains the normal blood sugar 
concentration, an abnormality possibly due to the disordered function 
of the adrenal gland 

Fairley's recent results (1936) show that in 42 out of 50 ca«es flat 
glucose curves can be demonstrated A new intravenous glucose test 
has been de\ lsed Ten cases of sprue thus investigated all showed 
high curves as compared with the normal, and a marked delay m the 
return to the fasting le% el On recovery from sprue the intravenous 
glucose curves were always found to be lower and to approximate 
closely to the normal This utilization of glucose is to be attributed 
to a decreased sensitivity to insulin It follows therefore that 
intravenous glucose and insulin are indicated jn the treatment of gravely 
ill patients 

The blood cholesterol — This subject has been investigated by H B 
hew ham, R M Moms, and the author (1926) They pointed out 
that in all cases of sprue anaemia there was a definite hypocholester 
olaemia which bore little relationship to the degree of anaimia present 
and they found that the constant low cholesterol content of the blood 
m pernicious ansmia could not bo differentiated from that of sprue 
N H Fairley, in investigating the above senes of sprue cases, found 
the serum cholesterol averaged onlj 72 8 mgm per 100 cc and that 
the lowest reading was 40 mgm Normally the serum cholesterol, 
v anes between 100 and 220 mgm per 100 c c The interesting feature of 
this investigation was that the serum cholesterol content ro=e rapidly 
on liver extract therapy and high protein diet 

The gastric secretion — The fractional test meal analysis has been 
earned out by N H Fairley, F P Mackie, and their co workers in 
Bombay, and also by the first named in London The results have 
been vanable For the most part there is either relative hypochlor 
hydna or a normal production ot acid Out of forty four ease? 
examined, fourteen showed complete and the remainder a relative 
achlorhydria, so that, without histamine, this test affords no information 
of definite v alue m differentiating sprue from pernicious ansenua The 
achlorhydria rev ealed by the fractional test meal is, however, by no 
means synonymous with achylia gastnea, therefore response to the 
administration oi histamine was used as a method of differentiation 
In a senes of cases J mgm of histamine was injected during the pro 



SCO DYSENTERIC DISORDERS 

gress of the fractional test meal two hours after the gruel had been 
administered In thirteen out of eighteen cases a tU finite secretory 
response was obtained, while in fivo there Mas a truo achylia gastrica 
It thus follows that gastric involvement in sprue undoubtedly result* 
in a decreased acidity, although at the onset of the disease then may 
be hypLrclilorhjdna In this respect the gastric secretion differs from 
that in truo pernicious amcmia, with which disease, it is now universally 
ncceptcd a truo achylia gastrica is invariably associated In the 
achyha of sprue histamine response may bo regained after proper 
medicinal treatment In his latest papers Fairley states that in 100 
coses only 22 filled to secrete acid when histamine was injected 

In tho authors series (1941) the after history shows a v anal If 
secretion of hydrochloric acid in the gastric juice and even achylia 
gastrica Apparently the presence or absence of tins acid ! ears n> 
relation to prognosis 

A R Olleros (1910) ka3 demonstrated m sprue atrophic gastritis 
somewhat resembling that of pernicious antenna and more recently Ins 
extended lus re se irelies by employing chromoscopy or the elimination of 
neutral red from the mucosa Though in general m hypoacidity thi« 
talus place more slowly than normal yet in sprue it is effected mori 
rapidly than normal and it is said to afford a valuable imans at 
difforenti iim n betvmn sprue and juriiicious anemia 

The urine in sprue —The urine excretion m spnio does not appear 
to have nttractid much attention According to the observations ol 
the author (1915) the amount of urine pn«s( d per (hem depends upon 
the presence of dianlwea as when this w acute the secretion of urine is 
diminished The reaction appears to be invariably acid and the urea 
content normal Interest is centred on the presence of indican and 
urobthn In bean is present dunn„ the acute stages and apparently 
depends on the amount of intestma! putrefaction present Urobilin 
appears intermittently m the urine especially when the diarrhoea H 
acute and wlien there is marked nnaimia its presence depends on the 
degree of blood destruction 

The diastatic reaction — The diastatic reaction has been investigated 
by the author and H Willoughby The figures obtained varied 
from 20 to 29 diastatic units which is well within tho normal hunts 
It is suggested that the diastatic reaction affords a means of different! 
ating sprue from chrome pancreatitis but this cannot bo accepted 
without qualification It is true that in acute and chrome pancreatitis 
the diastatic index of the plasma as well as of the urine is greatly 
increased and that such an increase may be taken to denote a pancreatic 
legion hut, on tho other hand, a normal diastatic index cannot be 
regarded as evidence that the pancreas is sound 

Recent investigations (unpublished) have shown that m acute 
relapses of the disease there is as in pellagra by perporphyrmtina 

The saliva in sprue — The chemistry of the sprue saliva has been 
investigated by Ian der Scheer (190a) and later by the author (1915) 
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The former found the saliva alkaline to litmus in the early stages but 
acid in the more advanced cases Tbo author found the reaction 
markedly acid to litmus paper especially m the adianced stages 
the aciditv could most clearly be demonstrated on the surface of the 
tongue and over the inflamed fungiform papill® In normal subjects 
the sahva is alkaline or neutral 

Summary — The conclusions which may justifiably be drawn from 
these biochemical investigations point to the probability tint 
unabsorbed glucose undergoes fermentation in the small intestine and 
that this is responsible for the intestinal fermentation and the gaseous 
acid features of sprue stools the unabsorbed fat accounting for their 
greasy and bulky characters The calcium in the bowel unites with 
the excess of fatty acids to form insoluble calcium soaps and this 
together with decreased absorption is possibly the basis of the hypo 
calcauma It is certainly a fact that the treatment of tetany by oral 
calcium is ineffective until the fat content of the stools has been ado 
quately reduced 

Si MPTOM VTOLOGY OF Sl>KUr 

In hardly any other disease is there such an infinite variety and 
combination of symptoms as in sprue This applies to the appearanco 
of the patient as well as to the progress of the di ease Sprue is really 
a symptom complex there arc tongue and month symptoms 
abdominal symptoms emaciation anamia and lastly the cunous 
mental outlook that accompanies this disease As J Fayrer wrote 
in 1881 the appearance of persons suffering from this disease is 
characteristic They are pale an 1 emaciated with loose dry flaccid 
flabby skin which in later stages becomes discoloured as bv chloasma 
or Addison s disease The fat disappears the eyes are pearly the lips 
and conjunctiva are blanched the tongue is drv and smooth and in 
advanced stages it appears contracted and shrunk There is at list 
extreme amemia dropsical effusions take place into the areolar tissue 
and the lower extremities In fact the appearanco of sprue pattents 
is so striking that those who are familiar with this disease can recognize 
it d mi coup d ceil (Bertrand and Fontan ) 

The cardinal symptoms are to be sought m the mouth the abdomen 
and the typical stools It is necessary to emphasize that not all the 
signs and symptoms winch are described in text books may be present 
in the same patient Symptoms vary according to the region of the 
alimentary canal which is specially involved and this permits the 
method of classification of clinical appearances followed in this work 
All cases exhibiting the characteristic tongue and abdominal symptoms 
and typical stools are designated as complete or typical sprue In this 
category are included cases of all degrees of sev entv subdivided into 
mild acute and chrome Incomplete sprue includes a large number of 
cases in which though the typical diarrhcea is present no abnormal 
pathological changes of tongue or buccal mucous membrane can be 
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distinguished hut m some of these the typical tongue and mouth 
symptoms maj become apparent as the disease progresses It cannot 
be t )o strongly emphasized that there are rare cases of sprno which 
terminate fatally without tho full picture of the disease being 
developed A further suhdms on in which the sprue process appears 
to ho confined to the huccal cavity may be termed hnal sprue These 
cases aro rare and when observed over a number of years the more 
dramatic abdominal symptoms may be fo md t > supervene 



Fig 63 — Fades of sprue showing the typical sprue glo*sItl« 

Mouth lesions (Plate XII 1 facing p 878) — When the mouth of 
a typical sprue case 13 examined the soreness and tenderness will be 
found to depend upon a variety of lesions of the mucous membrane 
which appear to be very superfic al (Fig G3 ) It is characteristic that 
these lesions vary in intensity from day to day During an exacerba 
tion of tbe disease the tongue appears raw re 1 and angry patches 
of congestion and minute vesicles appearing on its surface especially 
at the tip and sides in the later stages owing to swelling of the 
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mucous membrane, the tongue assumes a fissured appearance It is 
remarkable how \ ery quick!) the filiform papilhe atrophy while the 
fungiform papillae become apparent, standing out pink and swollen 
upon a polished background On turning up the tongue similar patches 
of ero a ion are usually visible on the under surface, and aphthous 
looking pellicles can be seen on either side of the framum linguae 
Sometimes similar patches can be seen on the mucous membrane of the 
upper and lower lips, and frequently al-o on the buccal raucous mem 
brane The palate is verv seldom affected when it is the mucous 
follicles are seen to be enlarged and prominent Occasionally the fauces 
and the uvula may he congested and red In acute cases excoriation of 
the angles of the mouth (angular stomatitis) may be observed 

As a result of the irritation caused by these very sensitive lesions 
the mouth fills with a watery mhva which dribbles from the corner* 
should the patient attempt to take any aend food wine or fruit juice 
especially that of the orange or pineapple, the pam and burning art 
intolerable , eventually eating anything except the plamtst diet 
becomes impossible Swallowing is often accompanied by a sense of 
soreness and burning under the sternum Dysphagia oceurs in about 

12 per cent o! cases, this very disagreeable symptom being due to 
excoriation of the oesophagus, which apparently takes place in the 
same manner as in the mouth * 

During exacerbations of the disease the condition of the tongue and 
mouth become greatly aggravated It is not uncommon to find 
however, that the mouth signs precede the onset of diarrhoea, and that 
when the latter is well established amelioration of the mouth condition 
takes p’aco At all times during the progress of a sprue case the tongue 

13 abnormally red and devoid of fur the organ as a whole is swollen 
during the exacerbations but shrunken in remissions In a small 
proportion of cases the tongue and mouth symptoms precede the onset 
of the diarrhtca Occasionally (see p 867), they may constitute the 
only indications of the disease 

The vehicles, or aphtha*, of sprue are characteristic and have to be 
distinguished from the aphthous ulceration seen in the mouth in other 
chronic conditions The-,e aphthse are present in about 22 o per cent 
of cases , they usually measure 1 2 mm in diameter and appear to 
commence in tl e lower strata of the tongue epithelium as a vesic’e 
winch bursts and develops into small ulcers which are extremely 
sensitive and very evanescent They have been seen on the inner 
margin of tho lower bp and framum lingua”, at the tip and sides of 
the tongue and on the mucosa of the cheek opposite the lower molars, 

* Tie association ol glossitis amemia and dysphagia directs attention to the phenomenon 
known as the / Inmmer Pinion syndrome about which there has recently been discussion 
Tins syndrome ts practically confined to women and w associated with at hlorbydria There 
is difl'culty in swallowing which is localised to the level of the laryn* and is progressive 
(Esophagoscopy usually reveals some stenosis Probably this dysphagia is of different 
aetiology to the dysphagia of sprue which is » sense of constriction confined to the lower 
portion of the ix-sophagus the pain being referred to the base of the sternum 
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but ntver on tlit palate or tlio fauces longue and motitli lesions were 
constant!* present in about 70 per cent of cases m (lie author S serien 
Abdominal symptoms — Dyspepsia is usually a prominent feature 
and in some cases it so completely dominates the clinical picture that 
Hanlon was originally led to describe tins class of case as gastric 
sprue The patient complains of a feeling of weight, oppression and 
gaseous distension after eating Usually the abdomen swells out like 
a drum , unpleasant borborygmi course through the bowel and maybe 
audible (Ktuu distance from the patient Occasionally tins tnaj 1 e 
re bend by vomiting winch may be sudden and not always accom 


Fig 61 —Showing meleorism and distension of the abdomen In chronic 
sprue with patchy pigmentation 

pani d by feelings c f nausea \omitm n h>we\pr ns a constant feature 
is somewhat uncommon in sprue 

In some rare instances the rectum an I v i 0 uia may I o affected by a 
I recess of excoriation similar to that in the me nth In elderly people 
a raw and painful c mdition of the anus is n t uncommon In 1934 
the author saw a lady suffering fre m sprue in wh nn \ ignutis was such 
a distressing feature that it had produced a state l kraurosis 
Metconsm — Meteonsm may le extreme and in some advanced 
cases the distended c «!« of small uitestine especially i f the. ileum may 
be seen mapped out on tb surface <f tlit abd linen where vermicular 
peristaltic waves may be visible The ab loinen is distended especully 
below the umbilicus and this with obhter&t'un of the normal outline of 
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the flanks, giv es a barrel shaped appearance In addition, the abdominal 
v. all may become so waited that it forms a \ ery thui , almost diaphanous 
covering The stomach, al-o, may be distended with gas and can be 
mapped out on the surface of the abdomen Extreme dilatation of the 
stomach is usually associated with tetanic symptoms (Fig 64 ) 
Diarrhea — Diarrhoea associated with sprue is of two hinds, one 
chrome and habitual, the other more acute and, m the early stages, 
usually evanescent In the chrome fonn diarrhoea is characterized by 
the passage of one or more copious, pale greyish, past} , and fermenting 
stools, acid m reaction and of a peculiar sour smell In the acute form 
it is more watery, but still pale and fermenting, containing masses 
of undigested food and usually large amounts of oil and fatty acids 
Diarrhoea is usually attended with considerable relief, owing to passage 
of flatus ami diminution of gastnc distension The typical sprue 
diarrhcea occurs in the early morning The patient is frequently 
wakened at night or in the early morning by urgent desire to go to stool 
Defecation is accomplished with a sense of relief coupled with a feeling 
of exhaustion ; tenesmus, or straining, is, however, present in a small 
proportion of cases during the acute and early stages of the disease A 
frequent characteristic ol sprue diarrhcea is the pas-age first of «ohdly 
formed motions, followed later by violent diarrhcea of an explosive 
character, in acute ca<es, scalding of the anal margin and of the 
penanal skin by the passage of so many acid motions may be very 
distressing Very rarely, in a peculiar chrome form of the disease the 
stools have all the characteristics of the sprue stool, but diarrhoea is 
absent , m others, again, there may be chrome constipation 

In a senes of 200 cases, the author and Willoughby have tabulated 
the mam abdominal symptoms of sprue 

1 Diarrhcea 

(а) Early morning G9 cases (34 5 per cent ) 

(б) Anytime of day 11G „ (58 „ ) 

(c) Morning and evening 9 , (45 , ) 

(d) Jugtit only 4 „ ( 2 ,, ) 

(e) 'So diarrhcea throughout 1 case (05 , ) 

(/) Constipation and diarrhcea alter 

nately 1,(05 ) 

2 Other Symptom* 

(a) Abdominal pain 79 cases (39 5 per cent ) 

(5) Flatulence 144 „ (72 , ) 

(e) Mcteonsm 101 „ (50 5 , ) 

(j£\ Vomiljxug, 27 ( 13J> w \ 

(e) Anorexia 18 „ ( 9 , ) 

Shrinkage of the liver — Diminution of the hi er dullness u as frequently 
_ noted by the older observers of sprue as being almo«t pathognomonic 
Jn the senes of cases already quoted, a diminution of liver dullness was 
noted in 56 per cent , and as the result of these observations it was 
established that the most marked shrinkage was present in the most 
advanced stage of the disease, usually ac-neiated with extreme ansmia 



366 DYSENTERIC DISORDERS 

Probably tins liver shrinkage is but part of the wasting common to the 
disease 

Muscular cramps and tetany — Crampsare -i frequent conconutant 
of sprue and are present in some form or other in almost every well 
marked case especially m those with extreme wasting and an*nm 
These cramps are noted usuallj in the mu'cles of the cah cs and thighs 
when tlw patient rtmains long m one position as in sleep In the early 
stages when diarrliai is present thoy rnay lie so troublesome as to 
interfere with she p passing off dirtctly tbo diarrhoea ceases 

lctany of the hands and feet has boon noted in association with the 
pri disposition to crimp in three instances in th« authors senes Tin 



Fig 65 — Ttlsny In sprue with low 
blood calcium content 

hands assume the i bslctnc position in spasmo he contraction Deep 
reflexes ore mere is d occasionallv Chvostek s sign can bo elicited on 
striking on the anje of the jaw Trousseau s sign (i e the production 
of tetany by coinpr ssion of the brachial artery) is usually positive also 
Tetanic contractions are associated with the low blood calcium due to 
disordered calcium reguliti in but pass off directly (he patient is given 
large doses of c-ilcmm by the month or calcium gl iconite (Sandoz) 
intravenously (Fig 65 ) 

A young married woman was seen m April. 1034 on her return from India 
after a four years tour In October 1933 typical spree symptoms had 
commenced with diarrhcea and later sore tongue and mouth No diagnosis 
of sprue bad been made in India in spite of the great emaciation and typical 
symptoms which she presented On entering hosp tal her weight was 91 tt> 
She complained of frequent attacks of cramp in her legs and arms with 
tetanic contractions Trousseaus and Chvostek s signs were both positive 
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The blood calcium was 7 5 mgm per 100 cc of serum, and the inorganic 
phosphorus 24 mgm per 1*00 cc of plasma The accompanying ancemia 
was not extreme The haemoglobin was 82 per cent , red blood count 
3,000,000 , and colour index 1 2 The response to treatment by mtra 
venous injections of calcium gluconate (Sandoz) 5 c c daily for ten days was 
satisfactoiy 

Skin pigmentation — A patchy pigmentation of the skin, mainly 
over face and abdomen, occurs frequently in association with the 
severe amemia of sprue Its ongin has been discussed by Thaysen, 
who believes that it is due to some endogenous change and has no 
relation to adrenal deficiency or to blood destruction (Fig 64 ) 

In Ceylon the author noted pigmented patches, consisting of dark 
brown areas of irregular freckles on the forehead, temples and cheeks, 
m the abdomen (in two cases) and on the legs (one case) During the 
last twenty years, in practice in London, he has noted four other 
cases In one lady of 47, from India, who was naturally the subject 
of Jeucoderma, the patchy pigmentation of the abdomen was «o 
sinking that it resembled the markings on a Cypripedium orchid 

Larval sprue. — As a rule, the characteristic condition of the tongue 
is associated with symptoms of gastric and intestinal trouble, but this 
association is by no means invariable In 1912 the author described 
a number of cases of Europeans in Ceylon in whom the only manifests 
tion of sprue was the peculiar condition of the tongue, and recently he 
has encountered other instances of this kind w Europeans treated for 
sprue m England In these cases, an aphthous stomatitis of a particu 
larly acute and distinctive type attacks the tongue and buccal mucous 
membrane, causing sahv ation, acute distress, and inability to swallow 
anything but the blandest fluids ’ The condition somewhat resembles 
acute syphilitic stomatitis, so the exact diagnosis may remain m doubt 
for some time It may persist for a year or more before the advent of 
the characteristic gagtro intestinal symptoms A typical case may be 
quoted — 

A man of fifty five, who had resided m India and China for many years, 
was seen in August, 1928 There was aphthous stomatitis with generalized 
glossitis, deep Assuring, and actual bleeding of the tongue The process was 
so acute that the superficial epithelium of the tongue was removed, and he 
could neither eat nor swallow Salivation was excessive Finally cesopbagea! 
pain, with complete loss of taste was noted Two months later he developed 
true sprue dramicea and secondary anaemia 

The recognition of the premonitory or ‘larval’ 6tate in sprue brings 
this disease into line with pellagra 

Special features of sprue in women — In women amenorrhcea 13 
a very prominent symptom, a feature which has not been adequately 
recognized It does not seem to bear any close relationship to the 
development of sprue ansrrna, but it has been lound to bo an early 
clinical sign The ill effect of sprue upon pregnancy has long been 
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roco 0 niJ!iid it nny actually lead to abortion Usually the sprue 
symptoms become acute immediately after childbirth 

Complete or typical sprue — The history given by the majority 
of patients is somewhat as follows Ho has been suffering for months 
—it may be for years— from irregularity of the bowels ami symptoms 
of indigestion Die diarrlura usually commences shortly after arrival 
in the tropics and for a long tune it may be a simple biliousness and 
early morning diarrhoea Ilns continues without interfering very 
much with the general health Later the mouth lecomes tender, 
and nplitlue appear for n day or two on the tip of tho tongue and in ide 
the lips If the patient is a smoker he w ill notice that pipe smoking 
becomes almost impossible At tho same time there is comjlete loss 
of tin four sense of taste Gradually the stools lose their bihom 
appear mce and become pale and frothy the gaseous content may be 
such that they appear to bubble ox er Dy*ptptic symptoms especially 
met consul and flatulence now become nppirent particularly after 
meals Anorexia coupled with 1 hs of taste is usually complete 
As turn go<s on tho symptoms recur more and more freqiuilth 
especially after large imals sture exorcist or even rapid chmgfs m 
temperature Tho general condition begins to deteriorate and the 
patient is assailed with languor and lassitude and is unable to get 
through tbo day s work Emaciation becomes apparent especially m 
the region of tbo uecl and his clothes hang from him ns from a clothes 
peg The condition progresses especially during the hot weather until 
a state of permanent im alidism i rest abb died If the disease is allowed 
to progress unchecked he becomes more ami more emaciated and the 
diarrhoea is constant during tho whole of the day The complexion 
alters the Bkrn being sometimes pigmented and there is usually 
comphte anorexia Any attempt to indulge in solid food is followed 
by increased di«c iiufort which may bo relieved by attacks < f diarrlicea 
At length tin pstunt is confined to bed The Act become (edematous 
and thi skin dry inelastic scurfy «caly, and of an earthy tint Finally 
the patimt dies from heart failure with choleraic diarrhceo from 
inanition from extreme ana?inia or from some intercom nt disease 

Incomplete sprue • — In some cases all the classical and cardinal 
signs and symptoms may not be present as has alreodv been pouitel 
out these incomplete cases fall into a definite category In the author s 
series of two hundred cases they constituted 22 per tent In tin* 
class the disease process appears to be confined to a limited part of 
ftia alimentary canal ttiw* a case may proceed to a fatal teruunatinn 
with dinrrhcea and antenna the stool being typically liquid copiou 3 
pale and frothy yet mouth symptoms may be completely absent In 
this condition there is as (t Thin remarks usually tumidity m Hit 
epigastric region and a peculiar soft doughy feeling on pressure, tin* 
condition being sometimes i era marke 1 in contrast w itli the emaciation 
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of the limbs and thorax, but there is comparative!} little pain or 
tenderness " 

Sprue icilfioul diarrliccn — It sometimes happens that cases are met 
with m which the sore mouth, d}9pepata, and diarrhoea completely 
subside, but wasting continue 4 , the stools remaining remarkably large 
— so large that the patient may declare that more is passed in the faces 
than can be accounted for by what he has eaten In this condition 
the wasting becomes progressive and the patient gradual!} dies On 
the other hand, the author has met with three patients who passed 
typical copious sprue motions, without any signs of emaciation or 
amemia, and who otherwise appeared to be m good health 

Mental disturbances — The mental attitude m sprue is t}pical, 
and the whole character of a person ma} be changed in a curious 
manner Those who were formerly reasonable and rational become 
cross and crotchety, as nurses, sistirs, and attendants familiar with 
the “spniey” temperament know to their cost Lsually these 
idiosyncrasies manifest themselves especiall} in relation to diet In 
somo cases, particularly where there is considerable annum, there may 
be actual mental derangement The usual psy chological state is one 
of great depression and it is this which makes sprue such a difficult 
disease to treat In this respect sprue is distinct from Addisonian 
amemia, which it otherwise often resembles As the mental outlook 
of sprue patients is \ ery often profoundly mfluenced by the actions of 
their bowels, their return to good humour on the cessation of the 
diarrhoea and. the more urgent symptoms of the disease is always to 
bo regarded as an index of a return to a better state of health 

Amemia — The anaemia of sprue has already been described from 
the laboratory aspect From the clinical point of view there are two 
distinct forms One is associated with the persistence of gastro 
intestinal symptoms, and appears to be dependent upon them , it 
usually becomes apparent when the disease has lasted for some con 
Mderable tune In all the cases of severe amemia in the author s series 
diarrhcea has figured as a predominant symptom The blood condition 
is of importance pan passu with the importance of the intestinal 
symptoms (Chart 11, p 385) The second form is the amemia which 
so closely resembles Addi«oman an-emia, commencing de noco when all 
the mam symptoms of the disease are in abeyance It is this form 
that is subject to recumng, haemolytic ernes 

Pyrexia — In the majority of cases the disease progresses, from the 
commencement even to a fatal termination in an apyrexial manner, 
cases of continued pyrexta due to the uncomplicated sprue process 
being apparently rare, but fever maj occur in sprue as in other severe 
amemias , the author has records of ten such cases The temperature 
may reach 103° F and be distinctly intermittent in character It may 
be inferred that toxic absorption from the intestinal tract is an important 
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factor from tho manner in which the temperature defeat sees when the 
jiatiail h placed on a suitable dietary 
Emaciation — The emaciation of sprue winch resembles that oi 
chronic starvation exceeds tint of almost any otht r disease, and may 
bo so extreme tint the patient loses almost half his body weight 
TV eight is, however, regained by means of suitable treatment in a 
remarkably abort time The cases here recorded were seen in 1913 
A planter of Coylon, who had resided m the island for twenty six years 
developed symptoms of sprue, and lost 50 lb m weight within four months 
By treating himself in ha own bungalow with milk, eggs, and fruit he 
eventually regained his normal weight of 178 lb , and when seen three years 
liter was m good health 

In a second case, ft man of fifty nine years of age, also a planter, had resided 
thirty nine years in Ceylon He developed sprue in 1000, losing 70 lb in 
weight in six months After a period of treatment in England, he rapidly 
regained tho weight he bad lost, and when seen three years later was in appar 
ently normal health He then weighed 182 lb 

Basal metabolism — Very few observations have been made upon 
the basal metabolism m sprue Such records ns exist are by Ivassirsky 
(1929), who studied seven case** of winch five utro normal , of tho other 
two, m one there was a questionable xucreaso (7 2 per cent and 13 5 per 
cent ) and in the other case a pronounced increase, amounting to 28 rer 
cent E II Thaysen concludes that m sprue the basal metabolism has 
a tendency to increase but that this increase nnv subside as the patient 
improves under treatment 

Blood-pressure. — Usually, in anaemic cases, there aro shortness of 
breath and «igm of cardiac insufficiency such as adema of the ankles, 
in theso cnse9 also, a basal systolic bffraio murmur mar l>o heard over 
tho heart The blood pressure it«elf is usually much decreased The 
author, with Willoughby, found that in sixty six cases the average 
systolic blood pressure was 20 min below normal, while the diastolic 
pressure was lowered by about 40 mm The blood pressure is lower 
in the more advanced cases than in the early stages of the disease 
Latency — One of tho most remarkable features of sprue is the 
latency which it may exhibit A latent period oi six to tight years' 
residence in Europe is quite common before the commencement of 
recogrur ible symptoms Tho author has records of two cases, m one 
of which it was 25 years and the other 80 Prolonged remissions have 
also been noted, with relapses (in tho author s experience) after an 
interval of apparent good health for 20 year* or e\ en longer 
Complications* and Sequel r 

Intestinal atrophy consequent upon sprue - In certaui instances 
the symptoms of sprue disappear, hut digestive and assimilative 
faculties are permanently impaired Slight irregularity m the amount 
* It will be noted that many chrome complications of sprue hare been found attribut- 
able to vitamin deficiencies 
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of food, chill, fatigue, or an emotional disturbance brings about 
dyspepsia accompanied bj flatulence and diarrhoea Cases of this 
Sort are prolonged for manj years , in England thev usually improve 
during the summer and deteriorate m tho cold, damp weather of winter 
Eventually the sufferers die of general atrophy or perhaps of some 
intercurrent disease 

Ct.dema. — A fleeting generalized oedema has been frequentlr 
observed m advanced and emaciated cases when assimilation and 
absorption have been restored, and the patient commences to put on 
weight From the clinical aspect, the author regards this phenomenon 
as a nutritional oedema or water retention m the lax subcutaneous 
tissues (Edema of the extremities is frequently observed in con 
*V alescent cases, but passes off when full activities are resumed 

General anasarca with ascites has also been recorded in cases of 
long standing Tho author has seen two well marked examples in 
which tho oedema was definitely of cardiac origin, and was associated 
with a moderate degree of arteno sclerosis It cleared up after the 
exhibition of digitalis 

Nerve lesions — Not infrequently sprue patients complain of 
pane«thesias — usually a. tingling or numbness of the fingers and toea — 
tlus being most frequently found m tho cases with severe anemia It 
has always been considered that serious lesions of the nervous system 
are absent, this being a mam distinguishing feature between sprue and 
Addisonian an-emia, m which peripheral neuritis and cord degeneration 
are essential concomitants (L J Mitts) Nevertheless neuntic 
symptoms associated with chronic Bprue have been noted in a retired 
official from Hong Kong aged sixty five jears, who had been under the 
author's care on and off for six years Possibly tins may denote a 
secondary Bj deficiency 

During the whole of this penod the sprue process had persisted m a subacute 
form and there had been severe macrocytic nnspmia In spite of the fact that 
tho anaemia had always responded to intramuscular injections of liver 
(Campolon or Anahaemtn) aj mptotns and signs of neuritis had become 
apparent There was a persistent tingling sensation in both legs with some 
panesthesia, entire loss of ankle and knee jerks, and some difficulty on walking 
It was this disability which caused him to be re admitted to hospital in March 
1938 The response to Vitamin B, injections (Benerva 1 cc— 25 mg 
crystalline Vitamin B, daily) was very satisfactory in clearing up these 
neuntic signs After a senes of twelve injections the knee and ankle jerks 
could again be elicited a fter three weeks It should bo added that on previous 
occasions he had been treated with large doses of liver without any 
ascertainable effect upon the reflexes 

The author has, moreov er, encountered two examples of subacute com 
bmed degeneration of the cord accompanying sprue ansttua, in which 
it ran an acute and rapidly progressive course and proved to be terminal 
Cord symptoms manifested themselves in ataxia of the limbs, ankle 
clonus, and positive Babmshi signs, which did not yield to liver m 
jections 
24 
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A roan of fiftv four, from Hong Kong, who was known to Jme suffered 
from sprue symptoms for twenty one years, was first seen in February, 1927, 
tn extrem w, with tho most severe form of anremia The haemoglobin per 
eentag© was estimated at 10, and the red Wood corpuscles at le33 than 
400,000 per c mm Following blood transfusions he made a rapid recovery, 
and remained well until three years later, when he bad a severe relapse for 
which further blood transfusions were required, recovery being much slower 
than on the first occasion At the end of 1031 definite signs of cord dis 
turbance were noted— tuighng sensations m both legs, with sensory dis 
turbanees and stocking anaesthesia Within a month he became definitely 
ataxic, with increased deep reflexes, ankle clonus, and positive Babinsld sign 
Marked muscular wasting was also present, with fibrillary twitchmga of tho 
muscles With these signs of subacute combined degeneration, there was an 
increase of the amenna Death took place at the beginning of 1032 * 

A second patient, a man of fifty nine, of mixed Clunese and European 
descent, was bora in Shanghai and had lived there all hia life When seen 
in April. 1932, lie was from the clinical aspect, a typical case of sprue, with 
sore tongue, aphthous ulceration of mouth and lips, and large, pale, gaseous 
and copious stools There was also extreme anseraia with typical blood 
changes He complained of ataxia of both legs, with numbness and par 
a>sthesia After a course of treatment in hospital, with liver injections, etc . 
the ansemia and general condition improved, but the signs of subacute com 
bined degeneration became more and moro evident, and finally, previous to 
his return to Shanghai in September, 1932, ho presented a typical clinical 
picture of that condition 

Sprue secondary to dysentery and other abdominal 
diseases — Some authorities consider that sprue may be secondarily 
implanted on the bowel winch lias been previously affected by bacillary 
or amoebic dysentery Tho statistical evidence in fat our of tins will 
bo found on p 338 Usually the patient gives a history that the 
motions, formerly characteristic of the original dysenteric attack, hate 
gradually become changed m character From being scanty, mucoid, 
and bloody, and accompanied by pain and tenesmus, they become 
diarrhtBic, pale and frothy , at the same time the mouth becomes sore 
IliU dunhirsi is a frequent precursor of sprue and in many cases this 
somewhat triua! complaint merges into the more severe disease 

Intercurrent illness affecting sprue patients.— A list is given 
of the intercurrent diseases encountered in a series of two hundred cases 


Amcebic dysentery 

2 

Neurasthenia 

2 

Syphilis 

9 

Diabetes melhtus 

2 

Eczema 

3 

Pyorrheea 

3 

Psoriasis 

1 

Acute appendicitis 

5 

Pneumonia 

2 

Malaria 

4 

Alcoholism (scute) 

1 

Duodenal ulcer 

1 

D colt infection of the 


Renal calculus 

I 

unnary tract 

10 

Septicaemia 

l 

Peripheral neuritis 

1 

Giardiasis 

1 

Ancyl ostomiasia 

1 

HsKtnorrhoids 

2 

Rectal polypus 

1 

Scurvy 

2 
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lertiary syphilis is frequently combined Tilth sprue and exerts an 
influence on the course of that disease so that it must be regarded as o 
primary factor in determining treatment Syphilis may not he made 
manifest bv physical signs hut is detected by the routine performance 
of the M assemiann test Occasionally tertiary syphilitic lesions of the 
tongue are seen in sprue an 1 it is important that the manifestations of 
the two diseases should not be confused (Fig 63 and Plate XII ) 
The author once ob«erved manifestations of Bpme and syphilis in the 
tongue at the same time 

Bad teeth and pyorrhoea must necessarily be attended to only after 
the subsidence of the more acute symptoms of sprue Great care must 
be exercised in advocating a timo m which dental interference inav be 
undertaken the author has seen too rapid and vigorous extraction 
provoke a serious relapse It is a mistake to suppose that oral sepsis has 
anything to do with the genesis of sprue 

Coexisting infections are apt to complicate sprue eg syphilis 
Bactllus colt infections of the urinary tract probablj due to general 
debility ^nalana especially the benign tertian form which may provoke 
relapses amtcbic dysentery lung complications such as lobar pnen 
momo and acute appendicitis quite a common complication Hid 
author has also seen a combination of diabetes an 1 sprue this con 
stitutes an almost insuperable problem mainly because the dietary that 
suits sprite aggravates diabetes and nee versa insulin treatment has 
proved unsatisfactory T1 ere arc certain cases of sprue which appear to 
be complicated by a mild degree of pancreatitis and m these the 
exhibition of liquor pancreaticus an 1 pancreatic extracts appear to be 
followed by good results 

The effects of mtercumnt disea e upon the progress of sprue 
constitutes a curious an 1 it may 1 e a difficult problem Hie author 
has seen two cases which recovere 1 completely after passing through a 
severe attack of pneumonia and two others winch were greatly benefited 
by an attack of appendicitis and subseq lent appendiccctomy In July 
1931 he treated a fairly severe case of sprue in a tea planter from India 
aged thirty eight He subsequently suffered from relapses and in 
May 193 9 contracted severe cholera from which he neatly died 
Since he recov ered he has had no more symptoms of sprue 
Skin lesions —Sprue cases when responding satisfactorily to 
treatment are specially liable to a form of papular eczema The author 
had experience of many such cases especially in elderly patients and 
they yield to applications of ichthyol and glycerin This is a particularly 
annoying and intractable complication of convalescence 
Scorbutic purpura — There is a distinct tendency for atrophic sprue 
cases to develop petechial haemorrhages especially of the hands (Fig 66) 
Any little lesion such as a bruise may be followed by considerable 
haemorrhage This is specially likely m tho*e cases which have been 
continuously fed on an artificial milk dietary The author has had 
experience of two cases in which a purpuric rash appearing on the legs 
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and arms, emulated the typical distribution of a scorbutic rash (Fi g 
C7 ) In both instances it disappeared immediately u diet of orange jmee 
was instituted It is probable therefore, that tlichannorrhagic temlencj 
in sprue is scorbutic in nature and denotes a vitamin C deficiency 
Hits feature was first noted by H Werner (1914) 

Very often in advanced cases with severe aua?ima, numerous blmdi 
grey subcutaneous patches aro noted, especially on the legs, and the 
patient is liable to bnining after tho least injury These patches were 
specially noticeable in a female patient from India aged forty fonr, 
who was treated in 1931 They rapidly disappeared on an antiscorbutic 
dietnrj reinforced with adequate doses of calcium lactate A hncmorrln 
file Undone} occasionally accompanies idiopathic sieatorrhcci whirl) 
lias reccutly bem ascribed to \itanun K doficiencv (see p 412) 



fig 66 — Petechial {Hemorrhages on the 
dorsum of the hand In chronic sprue with 
extreme atrophy 


Scurvy os a complication of sprue — A ship’s engineer agedtlurtj, 
contracted sprue in Bombay in August, 1Q2», and tost 61 tb in wci D Ut Ho 
w 83 fed on a tinned milk dietary on the homeward vojage Sir days offer 
admission to hospital he showed definite signs of scurvy including bleeding 
of the gums and a purpuric rash on the kgs and thighs Tho addition of an 
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orange a day to the diet caused such an improvement in his condition that 
he was discharged after nine weeks in hospital, having gamed 28 Ih 
A retired Colonel of the Indian Army, sixty five j ears of age, and previously 
treated by the autiioT in 1924 for a primary attack of sprue had a relapse 
in July, 1932 He lost 42 lb in weight and presented the familiar svmptoras 
In spite of the generally accepted dietetic measures he lost ground and his 
condition became serious when, m September, be developed scorbutic 
purpura — a discrete scorbutic rash on both legs — with spongy , bleeding gums 
and deafness He was then placed on a fruit dietary and immediately began 
to improve and eventually regained his normal weight of 13 stone 6 lb 
Secondary pellagra in sprue yielding to nicotinic acid — 
Typical secondary pellagra with 6km manifestations in sprue has now 
been observed in one of the author’s recent esses (1988) This was m 
a man, aged sixty, from Hong Ivong, who liad suffered from sprue 
symptoms for eighteen years during winch time he had been dieting him 
self more or less strictly on a meat milk dietary Two and a half years 
after his return to England he developed skin rashes and pigmentation 
of the scalp, face, neck, hands elbows knees and scrotum together 
with a red raw pellagra tongue deep fissures at the angles of the 
mouth (see p 863), and psychological disturbances At the same time 
typical sprue megalocytic an-enua was present together with diarrhauc 
fatty stools and excels of fatty acids (57 per cent ) The response 
to nicotinic acid (150 mgra per diem for ten days plus 50 mgtn per 
dtem for «ix weeks) was striking The sprue symptoms disappeared 
and the pellagrous rash faded He increased 18 lb 111 weight while 
maintaining his former dietetic rcstnctions Tho history of this ca««e 
clearly demonstrates that in chrome sprat Vitamin B, {'the PP factor 
of pellagra) may In. concerned just as in the case of \ itainin B, and 
\itamm C (pp 871 and 874) and lends weight to the contention that 
sprue and pellagra probably are allied diseases 

Diagnosis 

The diagnosis of sprue is mainly effected on clinical grounds the 
history of the case, the appearance of the tongue and mouth and the 
character of the stools being sufficient to render it easy to those famili «r 
with the disease But when sprue commences in Englind in a person 
who has pre\ lously resided in the tropics it is 111 elv to be mistaken for 
other intra abdominal conditions 

Differential Diagnosis 

Addisonian pernicious amentia —The differential diagnosis from 
true Addisonian, or pernicious, amentia is not always an easy matter 
In this disease there is achylia gastnea, whereas m sprue there is 
usually hypocldorhydna with response to histamine (SVe p 359 ) 
Sprue exhibits a typical megalocytic amnnia yet normoblasts are rare 
and high Van den Bergh scrum bilirubin readings— w hich are the rale 
m true pernicious an®mia — are exceptional The stools of pernicious 
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anosmia ar« apparently normal There is rarely tl*© degree of emaciation 
Minch is seen m sprue — m fact, the body is generally well nourished, 
and the heart and other organs ate not wasted to the same degree The 
tongue m Addisonian nmemia may bo normal of niay h-ne undergone 
mflammatory changes , when as m sprue the process i» more localized 
(riate XII, 3) , the glossitis m both cases is probably similar 

The typhldic tongue is characteristic, being distinguished by Jencoplakic 
patches, often deeply fissured and irregular in shape Often small sinuous 
ulcers or exconations may be observed, and the jsubmaxillary lymphatic 
glands are usually enlarged (Plate XII, 4 ) The tongue is not particular!} 
painful, though the finer senses of taste are usually obliterated The sprue 
process appears to attack the fungiform papilla?, especially at the tip, where 
they become red, swollen, and extremely pamfuk It la localized anil is 
associated with great sensitiveness, and usually with aberrations m taste 
Small aphthous ulcers arc commonly seen on the tongue ° r buccal mucosa, 
and these are sufficiently characteristic to aid diagnosis 

Glossitis is seen in pellagra B, avitaminosis and idiopathic stcitorrhcca 
ISee p 410 ) In all forma of anfemn, atrophy of the papillas may lie observed, 
and is noticeable in the terminal stages of ancylostomiasis 

Rough and fiemr ed tongue — An extremely ragged aud rough tongue with 
at centuated elects or fissures is commonly encountered ui native races Both 
filiform and fungiform papilla; appear to be hypertrophied The author has 
frequently encountered tlus form ia Europeans, m whom it appears to be 
hereditary and a family characteristic usually associated with hypcrchlorjdna 
(Plate Ml, 0 ) 

t Geographical tongue — (Plato XII, 6) is occasionally encountered, ami 
apparently has no relationship to gaatro intestinal disease Here the process 
consists of desquamation of the superficial epithelium, which, spreading 
laterally, produces an odd appearance which has beep compared to a map of 
the world Geographical tongue is usually seen in hypersensitive children, 
and maj cause pain and irritation 

Tongue oj lanal pellagra — During his researches u» Cei Jon m 1912-13 
the author described a red rav. excoriated tong© 0 0' e t the greater 
part of which destruction of the superficial epithelium takes place 
(Plate XII, 2) It was found among prisoners and the inmates of 
institutions in which salted fish formed the pm>c*P a l article of diet 
V, ith the raw and red longue there is an excoriated and eczematous 
condition of the angles of the mouth (angular stomatitis) and a leuco 
plahio condition of the lips (perleche) At that tune, the author was 
inclined to holier e that it was a numb station of pellagra In 1933 
I, Micholls made further observations on this tongue and, finding 
that it was associated with mild neuntis and definite eye symptoms, 
suggested fhat it was due to avitaminosis B s Clinical response to 
nicotinic acnl (T D Spies) has conclusively demonstrated the correct- 
ness of this \ tew 

The case of a mamed woman, aged sixty two, was (1038) investigated by the 
author, to whom she had been referred as a case of sprue contracted in South 
Africa She had been ill for five years with constant disrrhwa and stomatitis, 
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in consequence of which she had been subsisting on a low grade dietary 
The tongue was red and raw with destruction of all the pa pillar, an associated 
angular stomatitis ’ and perleche of the lower lip There was also severe 
nod fatty diarrhea and a mild grade microcytic amemia with hyperchlor 
hydna The case was regarded as one of B, avitaminosis Response to 
nicotinic acid, 150 milligrammes daily, was immediate Within twenty four 
hours she noticed the absence of pain in the tongue for the first time , and 
within five days the papilbe became once more apparent , the diarrhoea 
ceased entirely, and the depression and lethargy from which she had suffered 
disappeared She regained her health and put on 7 lb in weight within two 
weeks 

J V Landor and R A Ballister confirmed the observations of Aicholls m 
Ceylon and of G I) Fitzgerald in Assam They described what is undoubted 
ly the same disease in Malaya, particularlv m institutions The mam lesions 
are eczema of the scrotum, and of the angles of the mouth and superficial 
glossitis, and ut the Iat®r stages the symptoms are those of combined degenera 
tion of the cord and impaired vision They, also, consider that it is due to 
avitaminosis B 2 a theory receiving considerable support from the fact that a 
similar glossitis occurs in pellagra (tee p 331) and from the fact that like 
pellagra it can be prevented bv a well balanced diet 
In 1918 If H Scott, in Jamaica described a ‘ central neuritis as tending 
to occur in epidemic form among labourers on sugar estates, in whom a 
similar condition of the mouth and tongue was encountered In 1928 E J 
Wright discovered the same disease in Sierra Leone among a poor class of 
native, and in 1934 Fitzgerald Moore found it in Nigeria especially in school 
girls in whom it is associated with retrobulbar neuntis leading to optic 
atrophy , in males it was associated with a scrotal rash 

Glossitis associated ici'h dyspepsia — This list does not exhaust the 
tongue changes with which sprue may be confused In gravo degree^ 
of dyspepsia associated with gastnc hyperacidity , a transient glossitis 
is often seen In 1936, the author encountered such a case in a woman 
who was thought to bo Buffering from sprue on account of diarrhcea 
with pasty stools, together with an excoriated condition of the tongue 
A fractional test meal revealed an exceptional degree of hyperacidity a 
prolonged acid curve with no marked response to histamine — up to 
0 474 per cent of free hydrochloric acid A hanum meal showed 
gaitrosp39m which disappeared after treatment with all all* and 
belladonna 

Glossitis oj diabetes, which is confined to the tip of the tongue is 
also sometimes met 

Coeliac disease — From ccehac di a ease (intestinal infantilism or 
the Gee Herter syndrome) the problem of differentiation is bv no 
means easy Ccehac disease occurs as a rule, in children and is 
frequently seen m those who hare been reared in the tropics As has 
been pointed out by H Miller, the setiology is probably different from 
that of sprue and depends upon an inherited inability to absorb fat (sc« 
p 406) Ccehac disease persisting to adult life is now known as idiopathic 
steatorrhcea 
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Chronic pancreatogenous fatty diarrhoea — Tho differentiation 
of sprue from this disease is by no means always easy because in loth 
there are steatnrrhcca emaciation meteonsm and diminution of the 
hvtr dullness and in both there may! o nnumia and occasionally tetany 

In chronic pancreatitis stomatitis is absent and there is usually no 
aniemia The faces of pancreatogenous fattv dnrrhcca are usually 
composed of an oily 3 ellovv substance which consists of nnitnl fat (see 
p 416) and ns a rule tho Dmonnt is greater than in sprue the dailv 
average output sometimes being as high as G5 grammes Thaysui 
attaches great importance in the differential diagnosis to tho nitrogen 
elimination which is increased in pancreatitis but seldom in sprue 
Tho enzyme content of the duodenal juice is normal in sprue lowered 
m chronic pancreatitis 

Tropical macrocytic ancemia* (tropical megalocytic antenna 
tropica! anicmia of preginncj) 13 a severe megalocytic hyperchrotmc 
amenua of nutritional origin in which the lloo 1 picture resembles 
that of sprue It especially affects pregnant women 111 tho tropics an 1 
rtsponds specifically to the administration of marmite and liver extract 
with a reticulocyte response and rapid blood regeneration Tho Price- 
Jones curve resembles that ot Addisonian ana-inn but tho serum 1 ill 
mhin is not increase 1 \ similar condition 1ms been reported in males 

among the native population of In ha Malaya Chum West Africa awl 
dso Miicidonia wherever the dietary is imbalanced and unsatisfactory 
The age inci lence \s generally between fifteen and thirty years of age 
This anienin nls > differs from Addisonian nntemia by tbe presence hf 
freo hj drocldortc act l m the gastnc puce Marmito cures tins condition 
but it his recently been shown that vitamins U B s and B 4 are not 
responsille for tins result the curative fictor probably arising from « 
protein brial down during autolysis 

Pellagra — The differential diagnosis between sprue and pellagra 
may bo difficult In those countries where the two diseases are found 
sido bv sid for instance in tho West Indies and in tbe southern 
Umtod States th > difficulties may bo considerable, and some authors— 
notably F T ood — have considered them identical Thera very 
frequently occurs in pellagra a sprue bke diarrhoea but whertas in sprue 
the stools are exc «ivelv large m pellagra tins is not the case Farther 
m Bprue there is nn increused fat content of tho faces and in pellagra 
the fat absorption is normal or sbghtlj 1 iwerid In fi'-ute pellagra a 
generahzi d stomatitis occurs with eczematous ulceration (cheilosis) at 
the angles of the mouth which is usually associate 1 with gastro 
intestinal symptoms (Plate \UI 2) Other differences are that 
pellagra affects tin nervous system leading to sevire psychoses 
and that it is not associated with any sevtre degr e of anaemia There 
is in addition the characteristic pellagra tish wherein pigmentation 

* It bus been auggested (bit nutr tonal megalocytic anxm a would be # mow 
appropriate Venn 
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persists daring the quiescent periods, sufficient to distinguish it from 
sprue {see Table XIV, p 882) 

Addison’s disease — The 8j tnptoms of sprue may be interpreted as signs of 
adrenal insufficiency, and the pigmentation for that of Addison’s disease 
Fatty diarrhoea, however, which is the cardinal sign of sprue, is not usually 
encountered in Addison's disease, nor is the characteristic aruemia The 
persistent low blood pressure of the latter disease (sjstolic under 100 mm.) 
and its response to injections of adrenalin, also aids in differential diagnosis 

Gastro-jejuno-coHc fistula may cause fatty diarrhcea associated 
with glossitis, emaciation and amemia S Strauss (1921), De Bn as 
(1930), N H Fairley and T P Kilner ha%e called attention to the 
possibility that such a condition may be mistaken for sprue The 
last named hare described four cases in w hich some of the symptoms 
observed m sprue were present — le fatty diarrhcea, emaciation and 
glossitis, associated with hyperchromic anairoia , in threo of the 
patients gastro enterostomy had previously been performed (see p 340) 

Disease of mesenteric glands. — Fot some time it has been recog 
mzed that the clinical syndrome of mesenteric lymphatic obstruction 
whether due to tuberculosis or to lymphadenomatous deposits closely 
resembles that of sprue 

W H Allchin (1907) described a clinical syndrome resembling sprue 
m tabes mesenfensa In children, lie says besides the fatty and milky 
stools, “ the tongue is red irritable, or denuded of epithelium 
Massive tuberculosis of tho mesentenc glands is seen mostly in children, 
and appears to be especially common m Scotland It is usually a 
primary mesentenc infection but may be associated with tubercular 
peritonitis The symptoms consist of wasting diarrhcea with tho passage 
of light coloured fatty fa?ces , a distended, doughy and hyper resonant 
abdomen , and, in some cases, a moderate pyrexia and a secondary 
amemia The enlarged mesentenc glands may be difficult to palpate, 
owing to abdominal distension nntd the disease is well advanced, so that 
this method cannot be relied upon Tabes mesentenca with these 
sprue like symptoms may not be very difficnlt to recognize m children, 
but it is otherwise with adults For instance — 

In January, 1031, the author had under his care a retired Indian Army 
officer, who was referred to Inert as suffering from sprue as the result of his 
twenty years Bemee in India He died, after a prolonged and sprue like 
illness, in November, 1932 The case was a very puzzling one The 
preliminary symptoms whjch began two years before admission to hospital, 
resembled those of sprue, and he had Buffered during his service in India from 
amcebic dysentery and hill diarrhcea, both of which are common precursors 
of sprue There had also been a rapid loss of weight (28 lb ) for two years 
On looking back on the history it appears that suspicion of tuberculosis 
should have been excited by the feet that an enlarged, presumably tuberculous, 
gland in his neck had been excised when he was twenty three Moreover, 
a radiograph of the abdomen revealed a large calcified retro c areal gland, and 
definite fibrosis I healed T B ) at the apes of the right lung 
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First impressions suggested sprue with a past history of tuberculosis 
This supposition was supported by tho abdominal meteonsm, the pale, 
bulky stools (14 to 16 oz J containing fatty acid crystals, and tho definite 
exconation of the buccal mucosa, with sprue like inflammation of the tip 
of tho tongue Against the diagnosis of sprue were the facts that the 
amount of fat m the stools was relatively small (26 7 per cent) and that 
the aniemia (R B C 4 000,000, luerooglol in 70 per cent ) was of tho secondary 
type, with a colour index of 0 8 The blood calcium was, however. Ion (9 6) 
and Mood cholesterol 110 mgm per cent 

In August, 1931, the retrocecal glands had become palpable and enlarged 
Palpable glands appeared in the right groin A chronic inflamed appendix was 
removed, and from that time the course w as progressively downhill, with great 
wasting and diarrhcea At autopsy, an enlarged calcified gland, I J in in 
diameter, was discovered, posterior to the creeum, while all the mesenteric 
glands w ere enlarged and showed, on section the histological picture of chronic 
tuberculosis 

C W Ross (1936), in three ca«et, of tabes mesenterica m children, 
found oral sugar curves of the flat type, such as occur in sprue and 
ccchac disease, and concluded that defective absorption of carlo 
hydrates was responsible 

Malignant disease — Lymphosarcoma or Iymphadenoma of the 
mesenteric glands may gn o rise to a clinical picture somewhat resembling 
that of sprue So maj also lymphosarcomatous infiltration of the 
lower end of the ileum, as in the case described by J G Wiliniore 
(p 331) However, in Iymphadenoma, palpable tumours or masses 
sooner or Inter become apparent m the mesentery, and the stools, 
though light coloured and fatty, do not contain the same constant high 
fat-content as in sprue 

In April, 1923, a young woman, twenty six years of age, was admitted to 
hospital w ith a tentative diagnosis of sprue She was bom in Siam, had lived 
there until she was fourteen years old, and since then had lived in England 
Six 3 ears after leaving the tropics, Bhe suffered from chronic diarrhcea with 
some wasting (14 lbs ) but at first it had been easil3 controlled by a suitable 
dietarj The stools numbered between four and seven a da3, and were pale, 
copious, and frothy The fat content was high (63 per cent of dried faeces , 
combined fatty acids, 30 5 per cent ) The abdominal distension was great, 
and there appeared to be sacculation of the transverse colon The tip of the 
tongue was definitely red and sore, with prominent fungiform papilla? There 
was a short irregular pyrexia Certain features of the case militated against 
the diagnosis of sprue There were, for instance, & persisting and progressive 
leucocytosis of from 1 4 000 to 24 000 (polymorphs 70 per cent , lumphoeytes, 

26 per cent ), and a secondary type of anasmia. The faeces were searched 
frequently for tnbercle bacilli in vain In July, 1029, she began to complain 
of pain in the centre of the abdomen and referred pain in the back, and in 
definite masses became palpable in the mesentery An exploratory lapnrotomv 
in July revealed some cloudy free fluid in the abdominal cavitv, nodular 
masses occupying the whole of the mesentery, and similar masses in the 
ctecal region Microscopic sections of the grow th revealed the typical picture 
of acute Iymphadenoma 
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N H Fairley and F P Macke (1937) have descnbed a sene3 of four 
ca es of lymphosarcoma m which the clmical syndrome resembled 
sprue tongue symptoms abdominal distension % ruble peristalsis and 
steatorrhcea being present Glucose curves in these cases were similar 
to those ol sprue and w ere due to defectiv e absorption from the intestinal 
tract a factor responsible for the steatorrhoea 
Malignant di«ea«e of the small intestine may al o produce a clmical 
picture of sprue In 1924 J G WUlmare described a patient from 
whom a lymphosarcomatous growth infiltrating the ileum had been 
removed The feces in this case were typically sprue like and on 
analysis contained 537 per cent of fat of which 20 59 per cent was 
neutral fat and 29 11 per cent fatty acid Signs of intestinal oh 
struction becoming urgent an emergency operation was performed 
which revealed a malignant stricture at the junction of the upper 
two thirds with the lower thirl of the small intestine with enlarged 
mesenteric glands Resection with lateral anastomosis was followed 
I v uninterrupted recovery After operation the fece- became normal 
in size and colonr and contained 25 °3 per ctnt of fat Tbi patient 
died two years afterwar is from a recurrence 
Syphilis — Differentiation from syphilis affecting the mouth or the 
bowel is best decided by means of the Wassermann (or Kahn) test 
but it must of course be appreciated that sprue and syphilis may 
co exist in the same patient In the author s senes of 200 cases there 
was associated syphilitic infection in nine 
Radiographic appearances — The radiographic appearances of the 
bowel m sprue have been investigated by Pillai and Murthi In 
acute cases there is no indication of the loss of tone or motility in the 
stomach or intestine The stomach empties m two hours after the 
banum meal and the intestine in six to eight hours In the subacute 
condition there is loss of tone and diminution in the peristaltic action 
In chroma and atrophic cases the terminal coils of the ileum are greatly 
dilated the lumen of the bowel is distende l the outluie of the transv er«e 
colon is smoother than normal and marked haustellation is absent 
These findings agree with those ascertained by routine radiography m 
the Hospital for Tropical Diseases London 
D K Miller and V H Barker (1937) have shown that the most 
significant abnormabties are distortion of the mucosal pattern and a 
variation of the calibre of the intestinal loops Striking changes were 
observed in the jejunum the normal delicate feathery pattern being 
replaced by one of coarser texture The loops of the small intestino 
were dilated especially in sev ere cases S iccessful treatment resulted 
m disappearance of radiographic abnormalities This has been con 
firmed m the mam by If Feldman (1938) T T Mackie and M A 
Mills (1940) also describe as characteristic changes commonly seen in 
the duodenum and jejunum where the mucosal pattern is coarser than 
normal with striking variations in contoir and size of the lumen In 
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tho sinitll intestine motor activity is disturbed and there is Segment'd 
distribution of the barium in dilated coils (see <dso p 41S) These ab- 
normal appearances can bo reasonably explained by physiological 
changes in the small intestine 

Sigmoidoscoplc appearance of the bowel in sprue —The 
author his studied tho appearance of the bowel in sprue m the acute 
as well as in the chronic stag© of the disease In the former the mucous 
membrane is injected and Jus a bright, rosy pink colour, with absence 
of mucus and loss of the lustre peculiar to a healthy mucosi In the 
chronic stage the bowel wall is attenuated and the mucous membrane 
is lax diaphanous, of a pile grey colour with lack lustre and atrophic 
appearance Sigmoidoscopy may bo of considerable assistance in the 
diagnosis in doubtful cases The author has been able to employ it ou 
several occasions in those subacute cases in which the cardinal symptoms 
are either suppressed or evanescent 

The sprue process commonly extends into the large intestine, 
indeed it may affect the mucous membrane of the whole tract The 
changes seen in the upper rectum may then bo taken as an indication 
of tho pathological appearances throughout the intestinal tract Often, 
too tho characteristic pale, wax like, senn-sohd faces may be observed 
pouring down tire rectal canal from the sigmoid This may be pathog 
ttomomc 

Trpatment 

Ilia triatmuit of sprue is ono upon which mauy views are held 
and m this work consideration will be given to the opinion of others 
For the most part it consists of bodily rest and can ful dieting in order 
to procure n^imihtion If treatment is started sufficiently early and 
persisted in the result is usually successful but if it is commenced later 
when intestinal atrophy has progressed too fir tho disease is almost sure 
to 1 e fatal It is certain that diet is the sheet anchor in the treatment of 
sprue and specific treatment is auxiliary It is necessary to point out 
however tint there is a distinct individual and psychological aspect of 
the case which must 1 e taken into account m tho dietetic treatment of 
sprue idiosyncrasy plays an important part the majority of sprue 
patients being of the intelligent impressionable and introspective type 
Some thrive on one dietary others on a somewhat different one Ihere 
ire those for instance w ho are partial to ami can digest milk products 
while in otheiB the exact opposite obtains 

At the outset the physician most endeavour to get op good terms 
with his patient co operation being essentialfor success since treatment 
may be long and tedious Careful and sympathetic nursing js fully 
ns important as the medicinal treatment, and the patient should look 
forward to his meals — not resent Ins dietetic regimen if ho dies it 
will do him no good 

Every case of sprue must be investigated from all points of view 
before active treatment is undertaken, and any associated conditions, 
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sncb as uterine discharges, syphilis, Bcnrvy, dysentery, or helminthic 
infection, must be dealt with as far as possible The weight of the 
faeces should be determined daily bj weighing pan and contents and 
subtracting from the total the known weight of the former The 
average weight of normal fseces is from sik to eight ounces per diem , 
in sprue it may be twice or fhreo times tbis amount By making a 
chart of the average daily excretion, an estimate may be formed of 
the progress of the patient The problem of diet m sprue is one of 
restoring the balance of absorption, in which conneuon the reader is 
referred to Charts 11-13 



Although there are many opinions as to what comprises the most 
suitable dietary, it is agreed that two principal food constituents — fats 
and starches — cannot be completely digested or assimilated The 
introduction into the diet of as much easily assimilable protein as the 
patient is capable of absorbing is therefore indicated 
So many different lines of treatment have been advocated that it 
becomes a matter of difficulty to decide which 13 the best There have 
been fashions in the treatment of sprue a3 there have been in that of 
many other long continued hnd chronic diseases The modem idea 
underlying treatment is to place it as far a3 possible upon a scientific 
basis to lay down a scientific diet and adhere to it as much as possible 
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Mixed diet — -Most cases of average sov erity, and those in which 
anosmia is not ft marked feature, thrive on a diet combining blandnm 
with variety and avoiding thoso elements, \\t fats and starches, of 
winch the patient is intolerant As much easily assimilable and non 
irritating protein as the patient is capable of absorbing should U 
given Tho aim is to restore tho balance of absorption {Chart 11) 
and it is with this purpose and from the construction of graphs of this 



Chart It — flraph Illustrating that decrease Jn amount and weight of alool 
In sprue runs parallel to Increase In body-weight (Average of ten cases.) 



Chart 13 — Graph illustrating the intake of solid mailer in the food In sprue and ils 
effect upon the weight o( the stools. 


nature that the author has designed lus treatment of a\ era go cases 
Observations on a number of cases have shown that on ft mived nirlfc 
and protein diet, with the patient in bed there it, i loss of weight 
amounting to 5 ]b dnnng tho fir=t two weeks of treatment pn«iblv 
due to elimination of tissue fluids When once equilibrium has been 
established, a gradual increase of body weight occurs It can be shown, 
furthermore that any alteration in the amount and weight of the stool 
passed by the patient on this dietary is in inverse ratio to his change in 
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bodj weight and the smaller the avenge size of stool the greater the 
increase in weight (Charts 12 18) 

Pemnrkable increases m body "weight have been recorded by the 
author e g one of 28 lb m twenty one days an 1 another 37 lb withm 
forty da vs In his senes gam m weight was obtained in 73 per cent 
The average increase per patient was 9J lb an 1 the avenge increase 
per week 1| lb Lsuallyit is rapid for thri e or four we hs but after that 
becon es more gradual (Figs 68 69 ) 



Fn? 68 —Appearance ot patient 
24 10 2a before treatment 
Weight 88 lb 


Fi£ 69 — Appearance ot same 

pat ent 5 I 26 after course of 
d etetlc treatment 


Another point to note is the average weight of the stool in those 
cases which are progressing favourably on a given dietary As the intake 
of solid food and tts assimilation progresses this increases up to a certain 
point after which a gradual decrease is noted Therefore from the 
clinician s point of \ iew the s ze and weight of the stool should not be 
taken as an indication for restricting the patient s dietary especially 
when associated with progressive increase of the body weight 
It is not n cessary to give milk ot substitutes alone for more than oi e 
week egg sago and l v er soup may then lea Ided 
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Diets roR Acute Struts 
"Diet No 1. First Week 
(Total calorie value, about 1,000 calories) 

Three pints (00 oz ) of cow's milk or Bengerts food, in 5 oz feeds at two hour 
intervals , toast , “ pulled bread ” , “ Heudebert " rusks , or digestive 
biscuits with a scrape of butter 

Diet No 2 Second Week 
(Total calorie value, about 1,900 caloncs) 

Three pints (CO oz ) of cow’s milk or JJenger a food aa in No 1 ; rusks*, 
toast , sago, 6 oz , liver soup, 12 oz , m two feeds of 6 oz. each One lightly 
boiled egg ; weak tea , or sprue tea (i e tea infused with milk), 8 oz 
Diet No 3 Third Week Onwards 
(Total calorie value, about 3,900 calories) 

Brealfatt — Pomdge, or gruel , 1 egg , toast and weak tea 
II a w — 10 oz of milk, Sprulic or Benger’a food 

Lundi — Liver soup, 12 oz . minced chicken, 6 oz , spinach (or cauliflower), 
3 oz , sago (or semolina), 6 oz , baked apple or mashed banana, 

0 Q7- 

Tea — Toast, tea, madeira cake, sponge cake, digestive biscuits 

(McVitie k Price), 3 oz 

Dinner — Brain or sweetbread, 4 oz , calves foot jelly, 3 oz , arrowroot, 
sago, or tapioca, 8 oz 

Diet No 1 is adjusted to a low calono value, and while taking it, the 
patient must be kept in bed and carefully nursed Diet No 2 is of a 
higher calorie value , while on. this the patient may be allowed to ett 
up and use the lavatory. During the third, convalescent, diet, be ninj 
be allowed up in the afternoon 

It has been the custom to augment Diet No 2 by raw or underdone 
meat up to 8 ounces a day, m addition to In et soup For this purpose 
raw meat is passed through a fine mincer and spread finely between 
two tlun slices of bread Diet No 3 is instituted from the third week 
onwards and adapted to convalescence according to the special needs 
of each , it is usually found necessary to persist with tins until stools 
have become normal in size and of nverage consistency and colour 
Com ale«cent sprue dietary should be nearly 4,000 calories daily, 
constituted as follows — 


Milk, Benger’s food, or Sprulac (2 puts) 800 calories 

Rusks (10 oz ) 750 

Sago (10 oz ) 876 

Liver soup (16 oz ) 128 „ 

Clueken (6 oz ) 390 „ 

Two eggs (4 oz ) 180 „ 

Banana {2 oz ) 5S „ 


Orange (4 oz ) 

Extra Underdone beef (6 oz ) 


600 
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High -protein diet — It has long been known that soup made from 
li> er is exceedingly well tolerated in sprue, and its virtues were appre- 
ciated by Manson long before the work of ^finot and Murphy on the 
treatment of pernicious ansmia by a liver diet Liver soup is made 
from fresh calves’ liver, or from ox liver, and is prepared as follows — 

Three quarters of a pound of fresh liver is finely minced, and immersed 
m a quart of water to which, when boiling, a small amount of tapioca 
or sago and some pepper and Kilt should be added After simmering for 
two hours, the fluid is strained off and allowed to cool. The taste is much 
unproved by adding stock prepared from beef or chicken bones 

Eight to sixteen ounces of this soup may bo giv en daily, and to each 
cupful half a teaspoonful of Marmito may be added For those who 
cannot tolerate underdone meat, its appearance and taste may bo 
disguised by adding it to the soup 

It is to J Canthe (1906) that we owe the introduction of meat dietary 
in sprue This is ba'ed on the Salisbury treatment and was originally 
prescribed for those who were unable to take milk The meat was given 
in the form of raw meat juice (the expressed juice of <1 to 5 lb of fresh 
lean meat) taken with a little water to allay thirst when this was well 
tolerated, scraped underdone meat was added The raw meat sandwich 
was made as follows — 

A quarter of a pound of beefsteak freed from fat and gristle is cut 
into small pieces and passed through a fine mincer Two thin slices of 
bread are toasted thoroughly Pepper and salt are added and the meat is 
sandwiched between the pieces of toast and eaten slowly 

For those who cannot tolerate it raw, the meat may be slightly 
cooked m the following fashion — 

One pound of tender undercut or beefsteak should be shredded finely 
and four tables poo nfuLs of water added, with salt and pepper This 
mixture should be placed in a steamer and stirred over the fire for seven 
to ten minutes until brown Jt should then be served with a piece of dry 
toast 

A modification is the high protein dietary (N »H Fairley) which 
has been found suitable for tho a e patients with profound anaemia 
and signs of intestinal atrophy in whom flatulence and meteonsm are 
pronounced In such cases alimentary rest is the therapeutic ideal, 
and this can beat be obtained by giving the patient a minimum amount 
of those food constituents which the small intestine fails to deal with 
adequately Overloading of the stomach, also, \s to be avoided It 
i$ therefore rational to make protein the chief constituent, commencing 
with a diet of low calone value, and gradually increasing the quantity 
while maintaining the high protein ratio In this scheme five diets 
are employed, the calone values of which increase progressively from 
770 in No 1 to over 8,000 in No- 5 



990 


DYSENTERIC DISORDERS 


Diet No I 
(Calone value, 770) 

8 a tn — Underdone beef, 3 02 , juice of half an orange, and glucose, 2 
drachms , rusks, | or * 

12 noon — Soup, 4 02 -f- liver extract (equivalent to J lb ) , underdone beef, 
3 oz , rusks, J 02 , juico of half an orange and glucose, 1 drachm. 

6 p m — The same as at 12 noon 

Protein fat carbohydrate = 1 0 0 3 1 2 
A ole — 'Where patients are very ill, two hourly feeds of meat and beef juice 
can be substituted 


Diet No 2 
(Caloric value, 1,280) 

8 a tn — Underdone beef, 5 02 , rusks, 1 02 , calves foot jelly, 2 02 , 
juice of an orange, and glucose, 2 drachms 

12 noon — Soup, 4 oz. + liver extract (equivalent to { lb ) , underdone beef 
6 oz , rusks, 1 oz , juice of an orange and glucose, 2 drachms 

4pm — Tea, 10 oz , milk, 2 oz 

7pm —The Bame as at 12 noon, with calves foot jelly, 2 02 

Protein fat carbohydrate =100310 

Diei No 3 
(Calorie value, 1,820) 

6 am —Tea, 10 02 , milk, 2 02 

8am — Underdone beef, 6 oz , rusks, 1J oz , calves foot jelly, 2 02 , 
juice of an orange and glucose, 2 drachms 

JO a m — 1 baked apple , custard, 1 oz 

12 noon — Soup, 4 oz -f liver extract (equivalent to J lb ) , underdone beef 
t> 02 , calves foot jelly, 2 oz rusks, 1) oz , juice of an orange and glucose. 
2 drachms 

4pm —Tea, 10 oz , milk, 2 oz. , baked apple, 1 oz , custard, 1 oz 

7 pm — The samo as at 12 noon 

Protein fat carbohydrate = 1 0 0 32 1 3 

Diet No 4 
(Calorie value, 2,200) 

6 a, m — Tea 10 oz , milk, 2 oz. 

8 am— Underdone beef 7 oz , rusks, Ij oz , calves foot jelly, - oz , 
juice of an orange, and glucose, 2 drachms 

10 n m —1 baked apple, custard, 2 oz 

12 noon — Soup, 5 oz -f- liver extract (equivalent to j lb ) , underdone beef 
7 oz , calves foot jelly, 2 07 , rusks, 3 oz , juice of an orange and glucose 
2 drachms 

4pm — Tea 10 oz , milk, 2 oz , 1 baked apple , custard, 3 oz 

7 p tn — The same as at 12 noon, but only I J oz of rusk allowed 

Protein 6t carbohjdrate = 10 0 34 13 

• The best are Keudebert Rusts ot tke Dutch variety \ ecfc&d* s Gcoole Besckult. 
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Diet No 5 
(Calorie value, 3,020) 

Gam — Tea, 10 oz , tmlk, 2 oz , glucose,* 2 drachms , rusks, 1$ oz , 
butter, 1 drachm , one scraped npe apple or one fully npe Canary banana 
(yellow ends) 

8 a wi —Underdone beef, 7 oz , rusks, 3 oz , calves foot jelly, 2 oz , 
puce of an orange and glucose, J oz , honey, 2 drachms , butter, 1 drachm 

10 a m — 1 baked apple , custard, 3 oz 

12 noon — Soup, 6 oz + liver extract (equivalent to * lb ) , underdone beef, 
7 oz , calves foot jelly, 2 oz , rusks, 1} oz , juice of an orange and glucose, 
J oz 

4 p tn — Tea, 10 oz , milk, 2 oz , glucose, 2 drachms , rusks, 3 oz , 
baked apple, l oz , custard, 3 oz (egg, boiled or poached, sometimes sub 
atituted) , honey, 2 drachms 

7pm — The same as at 12 noon 

Protein fat carbohydrate = 1 0 0 30 2 0 

During convalescence a more liberal dietary is permitted, including 
cauliflower, marrow, celery, asparagus, tomatoes, and fruits Red 
melts, chicken, and eggs are aUo advisable, but where carbohydrate 
intolerance has been a marked feature, small quantities of boiled 
potatoes and milk puddings are gradually introduced after convalescence 
has been well established 

On this dietary, increase in weight is not so rapid as it u> on a diet 
containing more carbohydrate The objects are to rest the bowel and 
to afford it a supply of blood wlucli is richer in corpuscles and luerno 
globin When this has been accomplished by the combined Uver e\tract 
and high protein dietary, the ratio of carbohydrate is increased in a 
diet the calone value of which is sufficient to maintain a steady increase 
in weight without the return of intestinal distension and gaseous stools 

High -protein milk — N H Fairley devised a milk powder which 
combines the advantages of a high protein dietary with the bland 
properties of milk Tins lugh protein milk powder is now manufac 
tured by Cow and Gate, Ltd , as Sprulac It is prepared from fresh milk 
which is first treated by parage through a gauze and wire filter, is 
subsequently chilled nud centrifuged to get nd of organic and inorganic 
debns and is then passed through a mechanical mixing apparatus and 
desiccated by the roller process at 120° C For use m the tropics it 
is put up in tins m wlucli the air js replaced by carbon dioxide The 
chemical analysis of the powder shows — 

Moisture 3 0 per cent 

Fit Ul& 

Protein 34 0 

Lactose 45 0 

lime cal matter 7 4 , 

The calorie value per ounce is 125, and the ratio of protein fat, and 
carbohydrate is 1 0 0 8 1 3 

* Ordinarily 2 drachms ot glucose are given la ice daily Insulin up to 6 units twice 
daily can be injected with ttU3 diet, and glucose can be increased according to requirements 
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To many patients Sprulac !■> palatable, reotlily taken, and easily 
assimilated, and may be made 'very pleasant by the addition of colfa 

The Spnilao diet is made up as follows Ono ounce of Sprulac m 
8 02 of water is given every 2} hours for six feeds a day (7 30 a m to 
7 30 p m ), orange jutco, calves foot jelly, baked apples, and custard 
being gradually added Eventually underdone beef (4 oz) and rusks 
nre given also 

Milk — In former times the most successful method of treating sprue was 
by means of the milk cure This mas the treatment adopted by Manann 
Van tier Burg, Thin, and others It may occasionally be useful especially in 
joung adults and the aged 

Specific treatment Vitamin B 3 — Nicotinic acid and 
riboflavin. — In acute recent cases of spruo, as well as in those of long 
standing, the anthor (1941) lias recorded outstanding successes with 
nicotinic acid therapy baaed upon the principles expressed on p 856 
He has published the end results in a senes of 24 cases It js necessary 
that patients should bo nursed strictly in bed because specific therapy 
is of little avail until the diarrhoea has ceased 

Nicotinic acid is given in tablet form (50 mgra ) m doses of 150 300 
mgm daily for 14-17 days, reinforced, whenever glossitis and angular 
stomatitis are prominent features, with tablets of o mgm of riboflavin 
The immediate and most striking effects of this form of therapy are 
upon the glossitis and rapid return of the taste sense Tho subsidence 
of these irritating symptoms probably exerts a profound influence upon 
digestion and assimilation The fiery redness of tho tongue fades away 
within 24 hours and the appearance is restored to normal within 3 or 
4 days In glossitis of advanced spruo, with marginal indentations of 
the tongue and angular stomatitis, the addition of nboflavini3 necessary 
to heal the angular exconations Probably further experience may 
suggest that larger doses of nicotinic acid may bo necessary, while in 
those with intractable diarrhoea in whom absorption is impeded, in 
jection of vitamin B* deep subcutaneously maybe more advantageous 
A soluble preparation for this purpose has been produced in Pelomn 
(Glaxo) This injection is followed within a fow minutes by a notable 
“ histamine effect ’* Tins treatment also favourably influence? the 
intestinal manifestations With the cessation of the diarrhcea (usually 
within four or five days) tho stools gradually assume a normal size and 
colour within a period of 2-8 weeks But the most gratifying change 
is the abatement of flatulence and meteonsm, which are usually such 
persistent and distressing features It is necessary to continue with 
nicotinic acid m reservoir doses (50 mgm ) for three months or even 
longer after the first course The most striking testimony of the 
efficacy of this treatment has been that 6trict dietetic precautions 
appear to be no longer so necessary All tho patients m this senes 

* This i» cUaraderiied by a. flu*.hjng of ta.ee, an intense feeling of heat throbbwJJ of 
the temples and a momentary Increase of pulse rate 
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have been able to eat a normal diet ■within bix weeks and to resume 
their normal occupations Four more recent cases can now be cited as 
examples of this treatment and are the more remarkable inasmuch as 
the} both had suffered from unrecognized sprue for many years At 
present it appears advisable to advocate nicotinic acid in close combina- 
tion with liver therapy, 

1 — Male, aged 57 (Slay, 1941), sprue symptoms commenced in the Philippine 
Islands, had been in England two j’cars with gradually progressing diarrhrea, 
glossitis and anaemia b tools typical, never less than six daily Anaemia 
customary megalocytic blood changes Hemoglobin CO per cent Red 
cell count 2,625,000 In bed 17 days, treatment with nicotinic acid 300 mgm 
daily plus total of 54 c c campolon liver injections On discharge, hiemo 
globm 90 per cent, red cell count 4,325,000 Stools normal in size and colour 
Improvement maintained at least five months without further treatment 
Increase in weight 14 lbs Now leading normal life 

2 — Male, aged 51 (May, 1941), 2G years’ service m Malaya, had been one 
and a half years in England Sprue symptoms for 14 years, loss of weight, 
glossitis, emaciation, megalocytic anamia, with small thready irregular 
pulse and constantly recurring syncopal attacks , tetany and cramps 
Hemoglobin 75 per cent , red cell count 2,850,000 In bed 21 days, con 
valescence delayed by ischio rectal abscess Treatment with nicotinic acid, 
450 mgm daily, plus liver injections — total 54 c c “ campolon ” On dis 
charge no diarrhoea or flatulence, normal sized, brown, sohd stools Harao 
globin 85 per cent , red cell count 4,675 000 improvement in blood picture 
Two months after, leading active life on war work, red cell count normal, 
eating full di-tary Increase of weight 14 lbs No further treatment 
necessary 

3 —Female, aged 69, throe years in Bombay, 1922-1925 , L5 years m 
England before onset of sprue symptoms Seen in October, 1941 Then for 
10 months had been Buffering from typical sprue symptoms , los3 of weight, 
64 lbs Flatulence and anxtnia pronounced Typical sprue tongue R coh 
cystitis Condition had not been recognized, and many treatments instituted 
without effect On nicotinic acid, riboflavin and liver treatment showed rapid 
improvement In six weeks had increased 21 lbs Stools formed and brown, 
appetite good Red cell count 4,400000 Writes in January, 1942, that she 
feels well, is at work and has made a miraculous recovery 

4 — Male, aged 61, seen in October, 1941 , 20 years in Assam, returned to 
England in 1938 Sprue symptoms for one j ear Sore tongue with aphthae, 
emaciation, me t eons m, anaemia, considerable dilatation of stomach, low 
blood pressure (110 /65), cedema of legs, tachj cardia pulse 48 Treatment 
m bed for J7 days , nicotinic acid, 450 mgm daily, and nboflavin Anahiemin 
injections 4 c c daily for seven days Marked febnlc reaction to treatment 
T 103 a F with sweats Improvement rapid and sinking Disappearance 
of all sprue symptoms within seven days, return of appetite, formed brown 
motions, increase of weight (26 lbs within two months), blood count normal, 
hsemoglobin 94 per cent Is now on normal diet, has had no more sprue 
symptoms and feels well 

Fruit. — The value of fruit in the treatment of sprue has long been 
recognized, and in the popular opinion sprue is quite an agreeable disease, 
w hich can be treated successfully by a diet of strawberries Some authorities 
have held that fresh fruit, or even extracts, exerttf an almost specific effect , 
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it was, therefore, formerly the custom to feed sprue patients on tins fruit even 
during the v inter season, when it was obtainable. The author, however, is 
convinced that, though straw berries are beneficial a« an adjunct to the sprue 
dietary, they are onlv so w hen npe at the proper season Almost all fresh 
fruit is of value in the treatment of sprue, probably pn account of the vitamin 
content 

The strawberry treatment commences with two or three given with each 
feed , If found to agree, the number is increased until to o or three pounds 
are taken daily Preserved strawberries and straw birrv jam have also been 
employed, but they do not appear to exert the same effect as does the fresh 
fruit The author lias met with patients who have subsisted entirely, during 
the height of the season on a diet of strawberries, and have succeeded in 
eating as much aa 10 to 13 lb of strawberries daily, but usually moderate 
amounts (-} lb a day) of the fruit fulfil the purpose of a natural laxative 
Fresh raspberries and blackberries are almost as w ell tolerated as straw berries 
At Other seasons of the year when these fruits are not available, a Canary 
banana is a welcome adjunct to the diet Sometimes a dietary of fresh 
tomatoes is beneficial 

Bael fruit {Aegte marmeJoa ) was introduced by Fayrer for the treatment of 
this disease, and appears to exert a beneficial effect in those countries in which 
it can bo obtained in a fresh state, i e , Ceylon India and the tropics generallv 
It is advisable to pve one large or two small fruits during the day The npe 
pulp should bo scraped out of the hard shell and eaten with sugar and cream, 
or mashed into tfip consistency of gooseberrv fool strained through muslin 
mixed with gelatin and made into a jelly, the flavour of which is much 
improied by a wineglassful of sherry These fruits have been imported on 
ice to London during recent years but their value is then questionable as 
they decompose so quickly in this climate It is still more doubtful whether 
extracts of the dried fruit are efficacious There is, however, an efhcient bad 
fruit paste now on the market which can be obtained at one rupee a pot * 

Papaya ( Carxcn jtnpaya), also known as the pawpaw or mummy apple, 
which contains the very potent ferment known as papamc, can be obtained 
in nearly even tropical country, and is also imported into Enghmd,t but 
unfort (match it does not keep long The pulp is quite agreeable in taste but 
somewhat insipid , it is ca*ilv digestible, and some patients thrive exceedingly 
well upon it 

Other fruits, such as baked apples and stewed plums, are useful Bottled 
blackberries (especially Southwell e) are of value, and Libby a turned straw 
berries and blackberries can also be recommended 

Foi the constipation that follows the acute stage of sprue, boiled 
onions, spinach vegetable marrow, and especially, cauliflower stalks, 
may he used with great success 

Mfdicinal Treatment 

Care of the mouth and tongue — Much can be done (in addition 
to nicotinic acid) to ameliorate the soreness and great distress caused 
by the stomatitis of sprue The first measure is a mouth wash, for the 

•The C P Stores, 15 Lindsay Street Calcutta 

t Levier and Sherlock, Kingston, Jamaica, and The Army and Navy Stores 
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mouth should be washed out thoroughly after each meal The least 
imtalmg is potassium chlorate 2 drachm3 to the pint of rosewater 
glvcothymolm or the propnetar\ article known as Lav ons mouth wash 
In certain cases where the saliva is very acid neutralization of this 
by an alkaline mouth wash for instance Phillips s Milk of Magnesia 
I drachm to half a tumblerful of water is often follow ed by great relief 
In other ca«es where the mouth is septic the author has found hydrogen 
peroxide washes to be extremely effective For this purpose the stock 
solution of hydrogen peroxide 10 \ olutnes is taken and half a ttaspoonful 
is added to half a tumblerful of water and the mouth thoroughly nn ed 
When the patient becomes tolerant increasing strengths mav be u->ed 
Glauramme,* a flavine product (diphenyl methane) yellow and of 
slightly bitter taste has an effect m healing the mouth lesions of sprue 
Ono drachm (one teaspoonful) m half a tumblerful of u ater is used as a 
mouth wash twice daily The jellow colour can l e effectively removed 
from the tongue and lips by application of a cloth moistened with a 
little so*ip and water 

The mouth and tongue are swabbed with the standard preparations 
of glycerin and borax and if there is groat pain 1 or ev en 2 per cent 
cocaine may be added The author has found that sucking euphngm 
tablets also alleviates the pain These contain para amido benzoic 
ethyl ester and menthol and have the effect of nmrstbetizing the 
tongue Painting the ulcers with equal parts of crvstalhzed carbolic 
acid and camphor is adv ocated and a 1 in 1 000 solution of optochm 
is also recommended For dysphagia 5 to 10 drops of 1 in 1 000 
adrenalin in water every four hours is said to give relief 
The treatment of diarrhoea — The best plan to combat the 
diarrhoea of sprue is to administer a small quantitj of sorap potent 
aperient such as castor oil 2 or 8 drachrn» in order to clear out the 
bowel after which Batavia powder (PuJv Batavue co ) checks the 
diarrhaa This is a modification of the proprietary powder known 
as Peter Sys specific, used by Manson Cantlic and other early 
observers The powder is given suspended in milk or water m doses 
of 1 teaspoonful (1 drachm) a day m very obstinate cases of diarrho?a 
as much as 8 drachms (1 drachm three times daily) is giv en but during 
com alescence it is useful m wafer cachets of 15 grams four times daily 
Although mythical properties have been ascribed to this powder 
equally good results are obtained with Crookes colloidal kaolin in 
drachm doses while for nocturnal diarrhcea a bismuth and magnesia 
mixture (bis oxycarb 15 grains mag carb pond 15 grams) with 
chloroform water may be used The author is convinced that unless 
the diarrhcea is efficiently checked no response to specific treatment 
as for instance with nicotinic acid (see p 892) can be attained 
Peri-anal irritation or eczema may be very troublesome an I 
the parts must be kept clean with a diluted solution of potassium 
• Vfade up by B P II 
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permanganate, followed by a dusting powder of equal parts of talc 
and boraac acid The following ointment gives relief — 


B Orthoform 40 gr 

Zinc oxide 120 gr 

Starch 120 gr 

Paraffin ad 1 oz 


Flatulence and ineteorism — Persistent flatulence and meteonsm 
are distressing and may be made more so by unsuitable diet , it may be 
for instance due to too much milky or sloppy food, so that the lu^lt 
protein regime lias to he adopted Pituitary extracts are most useful 
especially pitressin (J-l e c ), the injection of which is followed by relief 
when tins cannot be obtained ordinary pituitary extract may be given 
Charcoal compounds are also efficacious, eg charcoal biscuits (one 
tliree times daily) or a very good preparation known as Charkaobn 
(Allen and Hanbury) 

The following prescriptions are sometimes useful — 


B Sp athcr mtros 15 min 

Sp ammon aromat 16 min 

Aq menth pip ad J oz 

Occasionally 

B 01 menth pip 16 min 

Mag carb 1 dr 

Cret prep 10 gr 

Sod bicarb 2 dr 


One teaspoonful in j tumblerful of water 


B Acid eulph aromat $ oz 

01 cajupnt 40 min. 

Ext hajnmtoxyli 3 dr 

Sp chlorof 1 dr 

Syr zingib 3 oz 

One drachm in J tumblerful of water whenever necessaiy 


Extreme meteonsm and abdominal distension — In advanced cases 
with atrophy, dilatation of the small and also of the large intestine 
takes place so extreme that jt resembles Hirschsprung 8 disease 
These cases are very difficult to treat, as the distress caused by the 
gaseous distension is considerable They require very careful dieting 
and restriction of the amount of fluid. The author has found that the 
best line of treatment is a combination of pituitary injection (pitressin 
c c ) and high colonic lavage with hypertonic saline solution 
(2 pints) This is the one condition m which mechanical lavage cl the 
bowel appears to do good in other cases of sprue it is contra indicated 
Rectal injections of warm olive oil (4 to 8 ounces) are also useful 
In extreme cases a rectal tube may be used with success A glycerin 
suppository may also be helpful 

Anorexia — The loss of appetite and distaste for food, which is 
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such a feature of acute cases, usually responds to injections of vitamin 
B t (Benerva Roche), 5 milligrammes daily for five days 
Constipation —Constipation following the acute phase of sprue is 
frequently almost as difficult to ov ercomo as is diarrheas Often hard 
scybala form in the sigmoid loop and become impacted causing extreme 
para , m their passage along the bowel, also, they may excoriate the 
mucous surface, causing intestinal haemorrhage The best aperient m 
these cases is undoubtedly castor oil given in drachm doses in liquid 
form or in cachets In extreme cases it may be necessary to give an 
enema of warm olivo oil (10 ounces) or even to remove the scybala 
from the rectum by means of the fingers 
As a general aperient, preparations of petrol and agar, such as Petrol 
agar (Red Label) in doses of 1 to 2 drachms at night, have the desired 
effect, and Agarol is almost as effective Jinnnacol is also useful, as 
is also Allen and Hanbury a preparation, L-.oge! When the constipa- 
tion is accompanied by extreme flatulence, hot applications to the 
abdomen or the immersion of the patient in a bath is often useful 
Treatment of tetany and cramps —Cramps of a group of muscles, 
especially those of the feet and legs, are almost invariable concomitants 
of a well marked case of sprue They, and also tetany, which is but a 
more extreme expression, are duo to deficient calcium, but when it is 
reduced below 8 mgm per cent the administration by the mouth is 
followed by alleviation The following preparations of calcium are 
recommended Kalzana, two tablets three tiroes a day, and calcium 
lactate, 10 grams, three times a day It may be given in a mixture, as 
follows — 

B Calc carb 75 gr 

Acid lact 200 mm 

Aq cblorof ad 8 oz 

Mix calc carb pnecip with 3 oz of tap water Dilute acid lact with 
about 2 oz aq cblorof (double strength) Mix gradually the two sola 
tions Stir well until the effervescence ceases Make Up to 8 ot with 
aq cblorof double strength One ounce of this mixture contains 
approximately 30 gr of calcium lactate 
Calcium gluconate (Sandoz) injections (10 c c ) are also useful in 
extreme cases 

The realization that sprue is accompanied by a calcium deficiency 
led H H Scott, in 1923, to suggest the routine treatment of this disease 
by means of calcium and parathyroid He advised that the calcium 
be given in the form of lactate in doses of from 10 to 15 grains three 
tunes a day, coupled with the administration of tablets of extract of 
parathyroid (Parke Davi3 A Co ), 1/10 grain, two at night These should 
be continued in full doses until the fifth week, reduced, and stopped 
altogether at the end of six weeks 

Treatment of sprue anaemia. — In the early stages anarana responds 
rapidly to dietetic treatment, and this, when necessary, can be reinforced 
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by iron preparations In more extreme degrees, and especially when 
accompanied by bypochlorhjdna the treatment follows the same lines 
as for pemicions annmia Dilated Iiydrochlone acid, 20 to 80 minims 
m orange juice, is gn en immediately after meals, but m the acute 
stages some cannot tolerate the burning of the tongue and mouth 
caused by this acid and hydrochloric acid is then exhibited in the 
form of tablets of acidol pepsin or betaine hydrochloride, 2 three times 
a dav 

In extreme antenna blood transfusion has been resorted to with 
success Care should be taken that the blood is carefully matched 
and that there is no auto-agglutination Large transfusions (above 
800 cc) must ho avoided, it is probably better to give sev ml small 
than one large one The author in 1927 published a senes of cases 
in which recovery from extreme antenna os well as from all sprue 
symptoms took place after a blood transfusion The deductions 
he arrived at from the study of five cases was that the effect was 
duo not so much to mechanical replacement of the destroyed blood 
corpuscles, as to stimulation of the blood forming organs In two 
instances, more than one blood transfusion prov ed uecessaiy to obtain 
the desired result 

Liter iherapj — Tho beneficial effects of liver soup m sprue have 
already been noted Since the work of Jlrnot and Murphy in I92fi 
it has been customary to reinforce this by the administration of liver 
extracts by the mouth but this is very expensive treatment mo*! 
patients cannot afford it, and it is by no means so efficacious ns the 
injection method Fav ourable results in the stimulation of reticalocvtosis 
take place after the intramuscular injection of liver extracts One of 
the lie«t preparations is Hepatex (P \ F-, B D H ), of which I or 2 cc 
are civ on daily for ten days in which period a reticulocyte nse usually 
takes place Campolon (Bayer) 4 c c on alternate days for at least 
twelv e injections, is followed by gratifying results * Tho first injections 
are somewhat painful at the site of inoculation but the pain gradually 
wears off os further injections are given This method has the ad 
vantage of being considerably cheaper than the oral liver extract 
In cases m vhich there is no satisfactory response to this method of 
treatment and m cases in which the amemia 13 , as occasionally found 
of the microcvtic type iron extracts, e % ferrous sulphate tablets, 5 
grams two at tught, or hannattruc plastules (W yeth) are adv antageous 
Tho scale preparation of fern et ammonu citras in 80-gram doses daily 
la extremely useful on account of it3 ready solubility 

Additional measures — In order to promote metabolism and to 
increase the appetite in recalcitrant cases, small doses of insulin have 
been found useful commencing with one unit a day and gradually work 
ing up to six 

Afassage and passive movements are of considerable benefit, especially 
j3 men who have been accustomed to hard exercise They certainly 
* In eilreme Cases as torch as 8 cx can be tolerated 
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appear to improv e the nutrition of the tissues and promote content 
ment of mind and body Massage of the abdomen however should 
be deferred until all the more urgent symptoms ha\ e subsided then 
especially m sev ere constipation it may prose of considerable -value 
Heliotherapy — Heliotherapy either by exposure of the patient to 
the direct rays of the sun or by application of ultra \ io!et rays to chest 
and abdomen has a place in the therapeutics of sprue 

COWALESCESCF 

The treatment of convalescence in sprue is an important matter 
and tn order to avoid relapses it is neces ary that the patient should 
reside in an equable climate Extremes of heat and cold especially 
winds accompanied bj ram are likely to produce relapses of diarrhcea 
Tho«e people who can afford it are well advised to spend the winter 
out of England especially in the Canary Elands or Madeira where a 
continuous supply of fresh fruit and particularly tomatoes can be 
procured Egypt and North Vfrica are on the whole unsuitable for 
sprue patients on account of the extremes of temperature and also 
because of the irritating sand and dust Those who have to remain 
in England should winter m some mild health resort «uch as Torquay 
or Paignton or other parts of Devoaslure Cornwall or the Isle of 
Might The East Coast is particularly unsuitable in the winter and 
spring months while sprue patients of Scottish origin should be 
discouraged from returning to their homeland until the autumn 
For those whose physical condition permits it walking is b\ far 
the best exercise during convalescence this should he persisted in 
should le graduated and should be pressed to the point of Might 
fatigue but extreme fatigue must be avoided Mild golf appears to 
be useful Motor trips are apt to bring on chills and diarrhcea Should 
the patient s occupation mv oh e strenuous physical exertion he must 
gradually tram his bo h for at least six months before returning to full 
duties 

A reservoir dose of Campolon (4 c c ) Pemasmon forte Anahajrrun 
or some other liver preparation given intramuscularly or deep sub 
cutaneouslj twice weekly is desirable for several months 
The question of diet in convalescence always arises The more one 
sees of this disease the more is one convinced that tlus is a matter 
of importance and that the longer the restrictions of diet are persi ted 
in the better is the ultimate outlook Convalescent diet consists of 
all reasonable articles of food with the exception of coarse vegetable 
such as cabbage broad beans carrots and turnips of potatoes and 
of ordinary butcher s meat Cheese rich cakes nch sauces pastry 
and condiments are also definitely contra indicated Most forms of 
alcohol are to be av oidcd particularly such fermented liquors as beer 
and stout but for those who are accustomed to it one whisky and water 
maj be allowed at night The meals should be light over eating must 
be avoided and supper should be the lightest meal of the day and 
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token before 7 80 p m \ny tendency to constipation most be checked 
by the addition of more fruit and by taking Petrolagar Plenty of 
chicken and fruit should be eaten and all fatty preparations and starchy 
puddings avoided Vegetables such as tomatoes and cauliflower 
appear to bo well tolerated , but such Btarchy foods as white bread 
nco puddings, and beans are not 


COWALESCElir DlET 

Breakfast 

Porridge made from 
Quaker Oats 
Milk (or Sprulac) 

Sugar 

1 Egg lightly boiled 
Toast 

Tea (very weak) 

11am 

Warm milk or Sprulac 

Lunch 

Liver soup 
Boiled fish 
Chicken 
or Rabbit 
Spinach 

orVeg maiTOw 
Pea 8 

or Cauliflower 
Milk pudding 
Baked apple 
or Banana 

Tea 

Toast 

Madeira or sponge cake or biscuits 
Weak tea 

Dinner 

Bra ms 

or Sweetbread 
Calves foot jelly 
Banana 
Arrowroot 


j oz 
I pmt 
i oz 

IJo* 


Jprnt 

12 oz 
(5 oz 
4 oz 
4 oz 

3 oz 
3Joz 
IJoz 

4 oz 

$ pint 
0 oz 
3 oz 


3 oz 
3 oz 


4 oz 
3 oz 
3oz 
3 oz 
| pmt 


Return to the tropics — The return of the sprue patient to the 
tropics is always a vexed question Unfortunately the balance of 
evidence goes to 6how that when the disease has become n ell established 
even if complete recovery appears to have taken place on return to 
the tropics relapse is apt to occur sooner or later Often the ruling 
on this point appears to be a very harsh one as it may mean cutting 
short the career tf young and promisng officials It is dfficult to 
formulate definite rules The authors own impression the result of 
considerable experience, is that the physical and mental state of the 
patient should be takon as a guide due regard bping paid to his occups 
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tion and age Those under thirty can he said to recover from sprue 
completely, and there are numerous instances m which men and women 
have served for many years in India and the East after suffering from 
a severe attach It is otherwise m those over fifty , on no account 
should they be permitted to return if it can be avoided, because in 
more elderly people, when relapses have taken place, intestinal atrophy 
may attain a degree from which recovery is impossible 

There appears to be also definite danger in returning to the locality 
where the disease was originally contracted — Bombay for instance 
Patients, on the other hand, may return to some op country station 
in India and, if careful about their dietary, may remain free from 
symptoms The tendency to relapse does not appear to be brought 
about solely by the tropical climate, because patients who onginallv 
contracted their disease m India, may thereafter reside in East and 
Central Africa with impunity In the author s work on sprue in Ceylon, 
Borne twelve cases are cited of people who continued to live on the 
island for twenty years or more after recovery from sprue 

Prognosis —In the aterage caso prognosis is good, provided that 
the nature of the disease is adequately recognized and the necessity 
for strict dieting is appreciated Since these essentials have become 
more widely known, and their due value assessed, the writer has found 
that the hopelessly atrophied cachectics, with capacity for absorption 
totally destroyed, are no longer encountered The impression gamed 
from older textbooks is that sprue is necessarilj a fatal disease , this 
is, of course, by no means true 

The prognosis depends a great deal upon age The outlook in those 
below the age of thirty is distinctly good, however bad the symptoms 
may be, and the patient can be assured of a permanent restoration to 
health if he continues to live in a temperate climate The prognosis 
is by no means so favourable in cases of relapsing or recurrent sprue 
in persons over fifty, especially when the sprue commences, as so 
frequently, as an aftermath of long arduous residence in the Far East 
But it is a great mistake ei en then to consider the case hopeless An 
optimistic attitude on the part of the patient, as well as on the part of 
the doctor, constitutes half of the battle 

It is difficult to Btate the mortality rate of sprue under modern 
conditions, but it is somewhere about 7 per cent In elderly people 
the sprue process may not bo the actual determining cause of death 
G Carmichael Low ha3 given the following table m an analysis of his 


150 cases 

Cured 22 

Satisfactory 60 

Improved 22 

Not improved 16 

Died 10 

Unaccounted for 20 


In the author s senes, the mortality rate has been 1 5 per cent , 
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I'ccfadmf, those moribund on admission The prognosis ha 1 ? groatly 
improved since iho introduction of Cunpolon other liver injection? 
and nicotinic acid 

Prophylaxis — -Whilo the true ittiolo 0 y of sprue remains obscure 
it is very difficult indeed to Ky down d finite instructions for its 
prophylaxis, hut certain facts emerge and the author feel* justified 
m setting forth his personal views Undoubtedly, prolonged residence 
in an endemic zone without regular leave to a temperate climate does 
predispose to Iho development of sprue m the European To escape 
its ravages, regular annual leave to a cooler atmosphere is necessari , 
a succession of hot weathers in the plain of India must he regarded a? 
a definite factor in causation 

Housing and sanitation have been found to affect the incidence and 
nowhere does this appear to have been more adequately recognized than 
in Ceylon where erection of modem bungalows with effective sanitation 
and conveniences has undoubtedly lessened the incidence 

Due attention must be paid to the effects of previous disease which 
as we have Been exerts a predisposing influence in sprue The most 
important diseases from this aspect are malaria dysenteries and hill 
dianheca. and all that appertains to their prophylaxis applies also to 
sprue In women repeated pregnancies and parturition ore a debih 
tatmg factor this was recognized long ago by Patrick Hanson and is 
now realized in India and indeed wherever sprue occur 

Personal habits —Whether personal habits, such as over eating and 
dnnl mg or the habitual ingestion of any particular article of food 
such as hot curries lead to changes in the intestinal tract and to sprue 
is etill unsettled Possibly the frequency' with which sprue formerly 
occurred in veterans, the devotees of club life was in part due to 
cliromo alcoholism This led Hanson to remark that sprun might 1 e 
regarded as the past participle of tho v erb to spree ’ There » 
however some evidence that alcohol is to be regarded merely as a 
debilitating factor so rendering the subject more liable to infection 
There 19 at present no evidence that food per sc whether frozen or 
contaminated, everts anv influence upon the production of sprue 

HILL DIARRHffiA 

This is a form of mild diarrhoea accompanied by flatulent dyspepsia 
and the passage of copious liquid pale and frothy stools In many 
respects it resembles the early stages of sprue with which it is closely 
associated and may often constitute the starting point of that Benous 
disease It o<cnrs principally in Europe ins railing tho- lulls aftir 
residing for aomo time m the hot lowland sof tropical countries 
espeentfry India 

History — A Grant (1854) originally described lull diarrhrea as 
occurring at Simla at an elevation of 6 500 to 8 000 feet It was then 
considered to be a source of serious inefSciencj, and the cause of 
invaliding among the troops stationed at Simla At first it was 
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regarded as tv form of scurvy A Crotnbie in 1880 described a \orv 
severe epidemic at Simla in w hich about 76 per cent of the population 
were attacked He regarded the disease as a disorder of the liver 
brought about by the unaccustomed low temperature of high altitudes 
after residence in the hot plains of India He pointed out that a similar 
affection sometimes showed itself in the highlands of Europe 
J Duncan at a later date put forward the hypothesis that this 
peculiar form of diarrhoea was due to the presence of mica m drinking 
water derived from latente rocks This hypothesis was subsequently 
supported by Dyson 

Geographical distribution — It is noted that in India at an 
altitude above 6 000 feet an atmospheric saturation with water vapour 
is apparently particularly favourable to the development of hill 
diarrhoea outbreaks begin and end with the Tarns In certain years 
the disease is apt to assume an epidemic character thus m 1880 
o0-75 per cent of the European population were affected three 
quarters of these within one week In sonfe vears hill diarrhoea is 
le»s jrevalent than in others 

According to Pock Steen (1937) a similar affection occurs in the 
highlands of Java locally known as Bandoeng Sprue it is net 
with at a more or Jess definite height on the Preanger plateau He 
suggests the possibility of a suprarenal insufficiency resulting m 
disturbance of lipoid and carbohydrate metabolism as e\planw 0 
the low blood pressure low blood sugar and increased suseeptil ilitv to 
bacterial touns Commonly thediarrhcea is a sequel to an acut attack 
of bacillary dysentery The association of tins diarrhoea with all r„ic 
manifestations must be borne in mm 1 

Etiology and pathology — It is difficult to say what the preci e 
factors are which determine the onset of this disease The low bare 
metric pressure associated with great elevatiou above sea level may 
be a favouring circumstance damp seems to be in heated by the fact 
that the disease occurs principally during the rainy season while 
chills after exposure to the high temperature of the plains have possibly 
an important chare There appears to be some interference with the 
functions of the liv eT and this is borne out by the dy spepsia and the 
character of the stools possibly a portion of the small intestine con 
cemed m digestive as well as in absorptive processes is implicated for 
hill diarrhoea appears to be something more than catarrh of the bowel 
Hypochlorhy dna is common Physiological causes may play a great 
part m bowel disturbances in the tropics with particular effects on the 
hepatic functions and the excretion of Bile as can readily 6e understood 
when we take into account the drastic changes entailed in the rapid 
removal from the hot steamy plains to a cool and ev en chilly station 
There is an urgent need for further investigation of the phv Biological 
consideration here mv olved for a complete understanding of the true 
atiology may shed light on the genesis of the steatorrheeas 

Symptoms — Without any obvious cause the patient who appears 
26 
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to be in general good health, becomes attacked soon after arrival at 
a hill sanatorium with looseness of the bowels, which comes on regularly 
every morning between three and five o’clock Tho diarrhcea is sudden 
and lmperatn e and the motions passed are remarkably copious, very 
watery in some instances and pasty in others They are pale and 
frothy, and have been compared to recently stirred whitewash The 
passage of the stool is attended with bttle or no pain and is followed 
with a great sense of relief Usually half a dozen or more of such stools 
are voided before 11 am, but after that hour the diarrhoea is in 
abeyance for the rest of tho day, and tho patient may go about his 
duties feeling perfectly normal Thus, the distinctive features of this 
form of diarrhcea are tho regularity of its recurrence every morning, its 
cessation after a certam hour, and the absence of colouring matter in 
the Btools There is also a very considerable amount of flatulence The 
abdomen is blown up like a drum, so that tho patient becomes conscious 
of unpleasant peristaltic movements, associated with a sensation that 
some chemical process is proceeding in side 
Occasionally cases are met with in which the stools become very 
pale, although there is no actual diarrhcea , such cases are frequently 
encountered among passengers on big liners emerging from tho tropical 
heat into tho cooler atmosphere of the Mediterranean It is most 
necessary that this purely temporary affair should not immediately be 
regarded os tho manifestation of the more serious disease of sprue, 
although, ns has already been pointed out, the one may lead, after a 
considerable period, to the other Pock Steen has shown that 1 pseudo 
allergic symptoms such as bronchial catarrh and hay fever, mav 
precede the attack but tend to disappear as soon as the sprue like 
diarrhcea manifests itself Urticaria is frequent Nervous phenomena 
are also noted accompanied by low blood pressure and tachycardia 
Myasthenia and fatiguability are common sequels 
Treatment — The attack of hill diarrhcea is usually slight and yields 
to simple remedies As recommended by Crombie and endorsed by 
nearly every physician of experience since Ins day, the diet should 
consist almost entirely of milk the patient should, be put to bed 
clothed warmly, and given one teaspoonful of liquor hydrargyn per 
chlondi id water, fifteen minutes after food , two hours later he is 
given 12 grains of pepsin lactopeptm or some other digestiv o ferment 
Pock Steen recommends calcium lactate in large doses When the 
diarrbaa persists after this treatment, the only method which promises 
success u that the patient should bo «ent down to a low country where 
the climate is warmer and there are no sadden changes of temperature 



CHAPTER XXII 


IDIOPATHIC STEATORRHEA, CCELIAC DISEASE, 
PANCREATOGENOUS STEATORRHEA 

IDIOPATHIC STEATORRHEA AND CCELIAC DISEASE 

Synonyms — (keltic Disease , Gee a Disease , Gee Hertec Disease 
Gee Thaysen Disease , Die Coeha) ic (German) 

History. — la 1888 Samuel Gee published a description of the 
Ccehac Affection ' in which he gave a clear description of a a tea 
torrhma occurring in patients of all ages, but especially m young 
children He gave there a good picture of the pale, hulk), offensive 
stool of ccehac disease, but as he appears to ha\ e included a number 
of cases of patients who had previously resided in India, it is probable 
that he regarded this disease as indistinguishable from tropical sprue 
In 1908 C A. Herter published a book on Infantilism front Chrome 
Intestinal Infection,’ m which he associated the maintenance of a 
fair degree of mental development with arrest of the bodily develop 
ment, marked abdominal distension and a moderate degree of amemia 
He further commented upon tbe occasional occurrence of rickets, and 
the changes observed, though rarely, m the tongue, which may be 
red with swollen papillae In his biochemical studies, C A Herter 
showed that there is a disturbance of calcium balance and he further 
demonstrated that 80-40 pec cent of the fat in the stool was m the 
form of fatty ncids This fat loss was not due, he considered to 
diminished power of fat splitting but to a failuro of absorption The 
retardation of development ho attributed to insufficiency of food 
absorbed from the digestn e tract and the failure of calcium absorption 
to calcium loss m the stools 

In 1909 the condition was described again by O Heubner m Germany, 
and in that country it is frequently referred to as the Herter Heubner 
disease The monograph of K Hansen and H v Staa (1936) clearly 
indicates that the disease m Germany is essentially the same as that 
described by E H Thaysen in Denmark and T I Bennett D Hunter 
and J Vaughan in England 

It is probable that coehac disease in children which manifests itself 
by digestive disturbances and diarrhoea is the same as steatorrbcea 
m adults This aspect has been specially studied by L Q Parsons 
and A H Miller The pathological changes m. the intestinal tract 
ha vo been studied in Austria by H Lehndorff and H Mautner (1937) 

The resemblance of this condition to tropical sprue has been com 
40a 
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merited upon since the time of Gee In recent years E H Thaysen lias 
been the chief exponent of this view winch ho has summarized 
employing a wealth of material in hi9 book on “ Non Tropical Sprue 
(1932) He states unequivocally that tropical sprue and idiopathic 
steatorrhaa are one and the same disease 

The association of tetany with steatorrhcea has been widely com 
mented npon and was specially studied by F Langmead in 1911 
Cccliac disease in children has been found, especially by'L G Parson-, 
and A F Hess to he the cause of rickets The hematological features 
of idiopathic steatorrhcea have been studied by G Fanconi (1928) and 
E H Thaysen (1981) 

It has become clear that ccehac diseiso is not confined to childhood, 
but may make its first appearanco in adolescence or may press itself 
on our attention for the first tune in adult life even, it may he, m 
old age It is also to he noted that the disease may he characterized 
by emaciation, fatty diarrhoea, infantilism, tetany, osteomalacia, 
ncket3, a definite anwraia, and megacolon Pellagrous lesions on the skin 
have been noted in advanced cases (Bennett, Hunter and Vaughan, 1932) 
The general affinity of this group of steatorrha as to tropical sprue is 
char, and the conceptions underlying this idea have alrevdy been set 
forth (p 841) but certain additional information regarding the 
(etiology of the group has come to light Y Veizar and L I aszt (1936) 
have non been able to show that v itaunn B, (riboflavin) is 1 a respiratory 
enzyme connected with flavin pWphonc acid and that its production 
can beprovented by mono lodacefic ncid In animals so poisoned, other 
piocoses connected with phosphorylation are also inhibited Thus 
steatorrhcea and osteoporosis developed and the picture became that 
of ccebnc disease It therefore appears possible that this group of 
diseases can best be explained as an effect of inhibition of phosphor) 
HUon through decreased production of adrenal cortical hormone 

Cieliao Disease in Chiw>ee« 

Ccehac disease in childhood (also known as chronic intestinal mdi 
gestion and intestinal infantilism) has now become a well recognized 
entity in pediatrics, and has been the subject of much study in recent 
years The onset of this affection, now generally recognized ns an 
inborn error of metabolism, usually occurs in children between one 
and five years of age, it may, however, remain unrecognized till the 
child has attained the age of 6even or more Among fifty four cases 
analysed the age of onset vaned between four months and sixteen years 
It is apparently a much more common condition m the British Isles 
and in Germany than in the United States , L E Holt and It McIntosh 
•date that it occnrs only once in e\ ery 3 500 admissions to the children s 
hospital m Baltimore , 

/Etiology — The parents may volunteer the information that ll ‘ e 
clnld has exhibited difficulty in digesting milk from the commencement 
Both sexes are equally liable to cceliac disease, but heredity appear* 
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to have a definite influence — a matter which certainly requites fuller 
investigation Fan com has pointed out that the disease is tuoto frequent 
in communities si here the infant mortality is Ion 
Pathology —In all cases w which investigations have I>e<n carefully 
conducted no characteristic pathological change has been revealed 
No satisfactory explanation of the difficulty m fat absorption is at 
present available There is no defect in fat splitting, and no true 
steatorrhoea, such as the passage of fat droplets , no changes have 
been found in the pancreas at autopsy, nor has any evidence of endocrine 
deficiencj been forthcoming H LehndorfT considers that the changes 
«een at autopsy are consequent upon diarrhcea and malnutrition The 
loading of the mesentery with fat lias been commented upon 
H Thursfield and D Paterson (1934) ha\ e suggested that the disorder 
may be due to some lo->s of action of bile salts There is a disappearance 
of glycogiu from the liver as the result of chronic disturbance of 
nutrition Gastric a eh} In has been found to be the exception rather 
than the rule The fasting blood fat is low but after a fat meal it fails 
to n&e to the normal extent so that a flat lipnetmc curve is obtained 
There i« therefore a failure of fat absorption 
The fasting Wood sugar maj be subnormal so that a flat low sugar 
curve is characteristic The explanation of this curve as of that in 
sprue, is still in doubt but there is good reason to believe that this 
metabolic defect is similar to that of rickets in small infants It seems 
that the patient is unable to absorb an adequate amount of vitamin D 
though a corresponding vitamin A deficiency has not been noted in 
ccebac disease h Badenoch and \ iloms have shown that the 
height of the blood sugar curve after ingestion of gluco e increases with 
age, hut flat blood sugar curves are not pathognomonic of ccebac 
disease since they are present also m bypothvroidi-m and in marasmus 
Simultaneous admini tration of fat with glucose flattens the blood sugar 
curve even in healthy children Children with ccebac disease are more 
sensitive to the effects of insulin than are normal children 

Injection of antenor pituitary extract raises the level of the fasting 
blood sugar and cause* a short improvement in the absorption of fat 
The radiographical appearances according to R Golden (1941), 
resemble those of idiopathic steatorrhoea in adults (p 413) Similar 
changes were recorded by E Spriggs (1937) in a fatal case 
Symptomatology. — The child suffering from ccebac disease presents 
a wan, thin, and sallow appearance There is emaciation of the body. 

Mid ‘Art 'tixVb Wujg TCftKiVfy V»v tdfetfod H-Slk TWigS Mfc 

noted under the eyes The abdomen v* prominent and distended 
Such children show marked nervous symptoms they are irritable 
extremely difficult to manage, and easily fatigued Development is 
generally retarded and mentality is slow In older children if the 
disease persists, there is infantilism and retarded sexual development 
The gastro intestinal symptoms are attributable to errors m fat 
absorption The stools are loose, pale and copious, but in numbe- 
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may not excetd oito or two daily In severe cases they a«sumo a 
froth} and o (Ten si v a character and the hulk may then be extreme 
The ONcess of fatty acids is responsible for the stench of the excreta, 
and possibly also for the secondary enUntis Exacerbation of 
symptoms occurs at irregular intervals and appears to he due to any 
increase of fat m tlie dietary 

The abdomen is distended, the meteonsm being due, inainlj, to 
flatulence The muscle3 are flabby and the lower edge of the liver 
may be palpable In some cases megacolon may develop, espicially 
m those in whom diarrhcea is not severe The appetite is poor and 
there is usually a natural inherent reluctance to take fats anil milky 
foods If the child is forced to eat these, v omiting may occur Some 
of these children arc so extraordinarily sensitive to fat in food that 
a small amount may precipitate an attack of fever and diatrhcea 
In severe ca«es of cceliac disease tviduice of interference with the 
calcium and phosphorus metabolism may appear in defective bono 
development, e g , in osteoporosis and rickets The bony changes 
have been specially studied by I, Q Parsons (1988), who regards the 
rickets as ot th« late type Tetanv, with Trousseau s and Chvostek's 
signs, has been poted m these esses \naanta may bo a secondary 
factor, and appears to follow the same lines bs m steatorrhaa of adults , 
that is, it may bi simple hypochromic an®mia responding to iron or a 
megalocytic hyporchromic anannia responding to liver or to yeast 
(marnwte) therapy On rare occasions there is a typo resembling 
' Cooley’s ’ antetnta — an erytbrohlastiwrua, winch responds to trait 
ment with iron 

A low degree of nocturnal fever associated with night sweats and 
persisting for months is common les> frequently, bouts of high fever 
may occur, preceded by loss of appetite coated tongue, and sallovvnes* 
Two main types of cmliac disease in children can bo differentiated 
The first is associated with diarrhoea in the second the symptoms ore 
much milder, but the stools, though formed, are large, pale, and bulky 
No changes m the tongue or buccal mucosa have been noted 
Progress of cose — The ability to absorb fats may increase gradually, 
and abdominal disturbances may dimmish as growth develops Thus 
in some the ability to absorb fat is regained, wlule others, recognizing 
this inability, automatically avoid fats for the rest of their lives 
The megacolon developed in infancy may persist in adult life 
Cases m which there is extreme wasting and diarrhcea, and especially 
those m winch tetany develops, are usually fatal The mentality, 
which is slow, with loss of power of concentration may improve after 
puberty and on a suitable dietary D Hunter and others have remarked 
that children with chronic cceliac disease may develop signs of pellagra 
The writer has encountered three cases of cadiac disease in small boy* of 
European parentage, ranging in age between 2} and 71 years One haded 
from India, one from Hong Kong and the third from JIalaya In each 



IDIOPATHIC STEATORRHCEA 409 

the ULnesa apparently commenced as a sequel to an acnte attack of dysentery, 
presumably bacillary The chief features -which impressed themselves on 
the mind were the extremely irritable temperament, the distended abdomen, 
the capricious appetite, and tbe large, offensive clay coloured Btools The 
improvement m mind and body which followed appropriate treatment with 
a fat free djetarv was both rapid and striking 

Diagnosis — The diagnosis is not difficult to make in a typical case 
Cceliac disease has to be distinguished from rickets with catarrhal 
diarrhoea, chronic pancreatitis , gastro colic fistula tuberculosis of 
the lacteals or mesenteric glands , giardiasis ( see p 258) irritating 
intestinal poisoning, such as poisoning with bone acid , sprue \see 
p 837) , and megacolon or Hirschsprung s disease 

Radiographic examination of the long bones generally shows a 
decreased density of the bone, i e a mild degree of osteoporosis 

Analysis of the fceces —Fat forms 50 to 80 per cent of the dried feces 
m the acute stages In quiescent periods the amount is slightly 
increased , when the patient is on a fatty or milk diet the proportion 
rises The fatty acids and soaps (split fat) account for some 80 per 
cent of the total fat The bnlkmess and frotbiness of the stool is 
due to excessive carbohydrate fermentation 

Treatment — The general principles of treatment are as follows 

1 A low fat diet, consisting of skimmed milk (commencing with two 
pints daily), orange juice and green vegetables Later, lean meat, 
bread, boded fish, eggs and jam are permitted All fats are to be 
avoided 

2 Vitamin D is given as irradiated ergoj-terol (radiostol) with 
ultra violet light 

3 To increase absorption, bile salts are recommended by H Thurs 
field, being given in gelatin capsules, containing 1 gram of equal parts of 
sodium glycocbolate and taurocholate A palatable preparation, known 
as " Elixir Cholalic,’ is made by Allen A Hanbury 

4 For the anemia, iron and yeast preparations (marmite) are 
indicated 

5 The associated tetany and nckets require special treatment on 
the usual lines 

Diet — The essential features of the diet are (1) that it shall contain 
the minimum of fat, and (2) that the protom and carbohydrates shall 
be in a form acceptable to the child s digestn o capacities 

Protein is usually well tolerated, but carbohydrate often constitutes 
a difficultv, and vanous forms must be tried until one suitable to the 
individual case is found In infants, skimmed dned milk, for example, 
separated Cow and Gate reconstituted with water m the proportion 
of 1 drachm to each ounce of mixture, forms the basis of the diet 
To this may be added protein in the form of casec or plasmon For 
older children, meat, in the form of rabbit or chicken s heart, or tnpe 
is included in the diet 

The nutritional integrity of the diet mustfbe ensured by the addition 
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of carbohydrates, but the form m which this js best tolerated varies 
greatly with tho individual cluld Dried cereals (Post-Toasties, 
Cornflakes Force, etc) are useful, and may be served as puddings, 
made with skimmed dried milk Ripe bananas are widely used, and 
chestnut flour is a u°elul variant 
To supply the necessary vitamins, marxmto (B), adexohn or radio 
stoleum (A and D), esogen (A) or ostelin (D), should be given 
The following is a diet given m a case of cceliae disease in a child 
aged four years — 


Separated Cow & Gate (1 drachm with water to 
1 ounce) 20 oz 

Dextrin 1 oz 

Plaatuon biscuits 4 oz 

Powdered casein 3 oz 

Cheese 3 teaspoonfuls 

Butter 1 teaspoonful 

Honey I teaspoonful 

Post Toasties 5 tablespoonfuls 

Chestnut Hour as pudding 2 tablespoonfuls 

Itadiostoleum 3 minims t d s 

Egg and small quantities of cow b milk are gradually introduced 
Later green vegetables potatoes and carrots are added 


IDIOPATHIC STEATORRHEA OF ADULTS 

Ccchac disease in adults has only comparatively recently been 
recognized, and the history of its discover) has already been alluded to 
There are man\ reasons detailed on p 377, for its differentiation from 
tropical sprue though many of the clinical and biochemical features 
are mrniJar Interest has been aroused by the frequency of this afhc 
tion in Denmark and other parts of northern Europe, and there is 
every reason to believe that many instances of non tropic il sprue, so 
ably described by Thay’en are identical with idiopathic steatorrhea 
of adults which has been recognized in England E J Bood first 
described tins condition in the United States where it was first thought 
to be tropical sprue 

On careful enquiry, most cases of adult steatorrlicea can be traced 
to childhood, and lienee adult steatonhcca is assumed to be identical 
with cahac disease of children This is the conclusion arrived at by 
Bennett, Hunter and Vaughan in their study of fifteen cases The 
same symptoms are present as are seen m ccdiac disi ase in children — 
dilatation of the colon tetany, osteomalacia ansemw infantilism 
steatorrbcea, disturbance of calcium metabolism expressing itself m 
sWie'ia'i changes, osteupunrei* imfi Often rickets utossAia nttwei w. 
five cases The patients may not actually coinplam of sore tongue 
but the tongue presents the bald and shiny appearance, due to 
atrophy o! tho filiform papilla, so frequently associated with ananiia 
In contrast to the almost constant occurrence of sore tongue m tropical 
sprue this symptom is only occasional, though it must be noted that 
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E H Thaysen described vanous degrees of glossitis in the majority of 
his “ non tropical sprue ” cases 

Gastnc analysis revealed complete achlorhydria with no total acidity 
in only two out of twelve cases examined Abdominal distension was 
a conspicuous feature in some cases, but was not present in every 
instance Where there is extreme meteorism there may be some 
difficulty m differentiating the disease from tuberculous peritonitis 
In six out of eight cases a marked dilatation of the colon was detected 
by X ray examination, and m two it was pronounced enough to be 
designated megacolon There appears to be a definite relationship 
between the diarrhoea and dilatation of the colon — the greater the 
colonic dilatation the less the tendency to diarrhcea — and it may be that 
the dilatation is a defensive mechanism to check tbp diarrhcea 
The character of the stools is the same a9 has already been described 
under ccehac di«ease m children in spite of the frequent absence of 
diarrhcea, steatorrhcea was present in every case The total fat varied 
from 47-71 per cent of all the stools analysed Tetany was present 
m fourteen cases and shin lesions in seven usually in the form of an 
eczematous or pustular dermatitis Clubbmg of the fingers was found 
in nine cases and brittleness and ridging of the nails, loss of hair and 
defects in the enamel of the teeth giving n«e to transv erse ndges, have 
been noted Slit lamp examination of the lens revealed small, flak} 
powdery opacities in vanous layers of the lens In all these cases 
the serum calcium was low, as in postoperative tetany 

Bone changes in idiopathic 6teatorrhcea of adults wero first noted bv 
Holst (1927), while E H Thaysen in 1932 emphasized the occurrence of 
bone pains w the neighbourhood of the great joints m non tropical 
sprue It is clear that there was osteoporosis in his ca«es for he 
comments upon the diminished height and the labonous cautious gait 
comparable to the hunger osteomalacia seen dunng the 1914-18 \\ar 
In Bennett and Hunter s senes no normal skeleton was encountered 
Ten cases were dwarfed, but the infantilism of stature wa3 not necessanly 
associated with mental or sexual infantilism In twelve cases, whether 
dwarfism was present or not, the bones wero in some way deformed 
Osteoporosis of varying degrees was seen in twelve cases It has been 
noted, however, that there may be no phjsical signs of associated hypo 
calc»mia even with a low blood calcium content 
The blood picture was normal, or showed a hypochromic atuemia, 
bypcichroioic megalocytic anemia, or erythroblastic antenna Changes 
in the leucocytes are usually slight, but leucopema is common Tlio«e 
cases with hyperchronnc megalocytic ansenua responded well to treat 
ment with marnute In. many respects metabolism was abnormal 
Thus, the blood sugar curves, after glucose administration were flatter 
than normal and the blood urea was below the normal figure, and in 
thirteen cases the 6erum calcium was low 
Irregular attacks of pyrexia have been noted, associated especially 
with intestinal disturbances 
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H Aloore, W R OTarrell, J. A. Geraghty, J II Hayden, and M A 
Monarty have now described ten cases m Dublin, the youngest patient 
being nineteen and the oldest sixty-three In almost every detail they 
correspond with the accounts already given Skeletal changes were 
present in every case, and multiple fractures were present in thrte, 
in one there were five fractures, in one seven, and in another nine 
Under treatment they all united 

R Kark, A W Souter and J C Havward (1911) ha\e made the 
interesting obsenation that sometimes a hemorrhagic diathesis is 
noted which is quite distinct from scurvy and which has proved to be 
hypoprothrombuucmia as a result of vitamin K deficiency, and winch 
was corrected by the administration of this vitamin The patient 
suffered from recurrent ecchymoses oi er the hacks of hands, elbows 
knees and scapular area 

Diagnosis, — Diagnosis is mado upon the indications which have 
already been given There appears to be no essential point of distinc 
tion between the features described by Thaysen and thoso so ably put 
forward by T I Bennett, D Hunter and J Vaughan 

Reference must be made to the condition known as “congenital 
steatorrhcea " which w cbaractenzed by the passage of batter like 
stools, and has been included by Garrod amongst the inborn errors of 
metabolism Cases Iiave been described by R Miller and H Perkins 
(1928) and Spnggs and Leigh during recent years It is not associated 
with infantilism or bony changes, and therefore has no relationship to 
idiopathic steatorrhma 

Tho differential diagnosis has to be made from Bprue and other 
forms of steatorrhcea The differentiation on cluneal grounds of idio 
p ithic steatorrhcea from sprue does not appear to offer any particular 
difficulty to those who have had an intimate acquaintance with tho 
clinical characteristics of sprue In the first place the tongue and 
mouth are not affected to the same degree The anemia is not marked 
and the blood count does not alter, however "much the general condition 
deteriorates The diarrhma in idiopathic steatorrhcea is unaffected 
by drugs or by diet, and is progressive The patients have flu anxious, 
pinched appearance, and in the men the hair is silky and tends to turn 
grey early, even at thirty years of age (Tig 70 ) These points are 
illustrated by a easo seen by the author — 

A man of fifty ono years of age was referred from Dumfries shire with the 
provisional diagnosis of sprue on lebruary 25 1937 He had never been 
in the tropics, but had served in Satomca from 1915 to 1917 He had been 
ill for two years The mam complaint was sprue like diarrhtea, with pro- 
gressive wasting pam3 in the 'bones and cramp in the hands and lee't The 
main features on examination were extreme emaciation, distended abdomen, 
ndgmg and brittleness of nails, and low blood pressure (95/70) Superficial 
and deep reflexes were either diminished or entirely absent Nolens opacities 
were noted A slight degree of osteoporosis was demonstrated m the humeri 
by \ ray examination, together with a loss of calcium content The blood 
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calcium 10 2 mgm per cent) and blood-cholesterol (100 mgm per cent) 
were low The blood sugar curve was of the flat type The feces contained 
44 per cent offal The blood-count remained at the figure of 4 600000 red 
cells per c mm throughout with a colour indea of 1 There were few changes 
in the red blood corpuscles Fractional teat meal allowed complete achlor 
hydro 

The case was observed in hospital for three months before death Blood 
transfusions injections of calcium gluconate and parathormone (Colhp) all 
kinds of diet etc , were tned but no treatment had any effect in stemming 
the downhill progress At autopsy the liver heart and spleen were found 
to be small and atrophied The intestinal walls w ere thinned and transparent 
the bones soft and pliable No other important features were noted 

Radiographic appearances — considerable amount of attention 
lias recently been paid to the radiographici! appearances produced by 
the very evident upset m the normal intestinal functions in this group 
of disoases Some of the descriptions hitherto published are still to be 
regarded as somewhat problematical and how far they are applicable 
to tropical sprue is yet uncertain 

J i OSulhvan (1941) summarizes the appearances as follows — 
J Kantor 8 sign (1939) con«i->ts of obliteration of the usual markings of 
the talvulce conniventes (sometimes termed moulage sign ) with 
dilatation and consequent segmentation of the banum into clumps 
As elaborated by J McGrath and his colleagues the moulage sign is 
better described as resembling a tube into which wax has been poured 
H W Hotz and W G Deueher (1941) claim that the mam radiological 
features consist in narrowing of the ileum alternating with atonicity 
and spasticity, producing a coarse, wavy mucosal relief and increased 
motility The duodenum is dilated and atonic mucosal relief being 
absent The upper jejunal folds are broad and band shaped with small 
lateral, circumscribed indentations Thpse findings have been m the 
mam confirmed by \ N Snell J D Camp, J BucLstem (1940) and 
R Golden (1941), and T T klackie m \menca while the first named 
has claimed that they aro modified by adequate liver therapy 

It is stated that the changes in the small intestine are the result 
of intestinal hurry and interference with normal mixing of mte3 f mal 
contents, suggesting that the main adiologieal factor lies in an absorp 
tion defect of the mucosa For an mstructn e Btudy of the radiological 
appearances of the small intestine m health and disease the reader is 
referred to a paper by E Spnggs and 0 A Alarxer (1937) 

Treatment. — The treatment of steatorrhcea m adults follows 
the same lines as that adopted for children, the chief points being 
control of the steatorrhcea by a low fat diet, control of the carbohydrate 
dyspepsia by regulation of the mtake of starch, relief of tetany by 
increasing the intake of calcium and of vitamin D, alleviation of the 
pain and relief of bone deformities, and finally the treatment of the 
ansemia by increasing tho intake of iron or by giving marmite or 
liver 
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Patients can seldom bo given as much fat as is present in normal 
diet without suffering from dmrrlioa A diet of high catcmm confenl 
should in all. cases bo supplemented by the administration of calcium 
lactate m doses af 10 grams three turns daily In ca«e* with tetany 
injections of calcium gluconate (10 c c ) nro indicated A itarniu f> 
should be given m eviry case m winch there are clinic'll or radiographic 
signs of rickets, osteomalacia, or osteoporosis It often rehev es the bone 
pains, hut any rtHpso of diarrhoea » apt to interfere with its good 
effects It is best given in tlie form of radiostol tablets (BDH) In 


treating all the forms of uitxmia it is neccssaiy to remember the 
importance, of ndequate dosage Injections of Campolon or Hepatex. 
should be given in G c c do*es daily Iron and mamnto should be given 
according to the type of annum v present 
On the whole, idiopathic steatorrhcea of adults is more disappointing 
to treat than is ccclnc disease in children or tropical sprue in adults 
It is apparent so far that though mcdtmio acid in large amounts does 
appear to exert 6ome action in controlling the diarrhoea and altering 
the character of the stools, it has by no means the same curative effect 
as in tropical sprne (soo p 892 ) 
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PANCREATOGENOUS STEATORRHXF K 
Pancreatic Insufficiency — The nonnil pancreatic juice contains 
trypsmogen the zvmogen of tryspin (protein ferment) lipase or 
steapsm (fat ferment) and diastase or amylopoin (starch ferment) 
The considerations upon which a diagnosis of pancreatic insufficiency 
mav be based are as follows — 

1 Internal secretion — The efficiency of the internal secretion 
is tested by means of Loewes adrenalin mydriatic reaction which 
consists of placing two drops of 1 1 000 adrenalin solution on the 
coojuctiva and repeating in 15 mm ite* If the pupil dilates it 
suggests a deficiency of the pancreatic secretion 
0 External secretion —The moat definite results of failure of 
this secretion ore (1) steatorrhcea (excessnc excretion of fat) 
(2) azotorrhcea (excessive excretion of protein) and (9) increase of 
diastase m the unne 

Steatorrhcea or pancreatic stools results from a deficiency of 
pancreatic ferments The stools are I nlki frothy an 1 light coloured 
with an offensive cheesy odour mainly due to excess of fat The 
chemical alterations in the stools are mainly due to the excels of fat 
which amounts to 50-60 per cent of the total weight and consists 
mainly of neutral fat which cannot be absorbed The reaction of the 
stools is alkaline Comparison should be made with stools of sprue 
ccehac disease and idiopatlne steatorrhcea which are act 1 and the excess 
of fat is due to fatty acids and soaps 
If the pancreatic secretion is defective the stools show a largo amount 
of undigested fat represented bv an abnormal percentage of neutral 
fat on the other hand if bile is deficient the large amount of undi 
gested food is composed of an abnormal percentage of split fat 
Azotorrhcea — The amount of protein reem arable from the stools 
in pancreatic disease is 80 to 40 per cent whereas from normal fceces it 
is about 5 per cent 

It is not practicable m a work of this description to gi\e a detailed 
account of all the pathological conditions of the pancreas which may 
produce diarrhoea and pancreatic stools b it tho following is an outline 
In chrome interstitial pancreatitis the outstanding features are a 
gross increase in the interstitial fibrous tissue The condition known 
as hcemochromatosis is usually associated with advanced pancreatic 
sclerosis Pancreatic cysts are usually retention evsts being associated 
with a sclerosing pancreatitis or with calculi The most common 
form appears to be the result of irregular necrosis and autolysis 
Pancreatic calculi are of little practical importance except when 
impaction occurs with either acute necrosis or sclerosis of the pancreatic 
tissues 

Acute necrosis of the pancreas — This is due to impaction of 
a gall stone or pancreatic stone in the ampulla of \ ater or it may 
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result from spasm of tbo sphincter of Oddi The regurgitation of bile 
which is essential for the activation of tryjismogen is thus prevented 
so that auto digestion of tho tissues occurs, and the escape of lipase 
causes fai necrosis of tho omentum and surrounding tissues 
Acute pancreatitis occurs most frequently m obese individuals 
of rniddlo ago, especially males lhe condition usually arises as a 
sequel of infections such as influenza, typhoid, or mumps A history 
of gall stones is frequently obtained In alcoholic subjects, who are 
hablo to attacks of gastro duodenitis, the inflammation may spread 
to tho pancreas through the pancreatic ducts 
The most obvious symptom is progressive wasting with intense 
indigestion As a rule gustro intestinal symptoms are indefinite and 
various Even thing from vague shght distress to severe indigestion 
with nausea is encountered Either diarrhoea or constipation may 
manifest itself There is usually wvtre and agonizing epigastric paui, 
which 18 thought to lx* duo to irritation of the ccell ic plevus 
Chronic pancreatitis — Chrome pancreatitis may arise from 
inflammation within the ducts and may be due to pancreatic calculi, 
to gall stones in the ampulla, or to spread to tho pancreas of inflam 
raation of the bile ducts caused by gall stones A history of biliary 
colic and gall stones is present in 50 per cent of cases The symptoms 
are usually indefinite, and consist of recurrent attacks of pain in the 
epigastrium, rigors, fever, sweats, vomiting, and diarrhrea, very often 
accompanied by bulky pole Btools The symptoms may simulate 
gall stones, so that jaundice is a frequent accompaniment Glycosuria 
and diabetic symptoms are rare 

Stools — The peculiar pale bulky motions encountered in chronic 
pancreatitis are especially noticeable when the gall bladder is involved 
It is important to note that much of the unspht fat, to which reference 
has already been made, is decomposed by tho action of intestinal 
bactena in the lower part of tbo gut Special attention should be 
directed towards the microscopical appearances (Figs 71-74) 

In carcinoma of the pancreas the pain is exceptionally seven?, 
and it is obvious that the irritation of such a sensitive structure as 
the solar plexus will produce vomiting and other gnstro intestinal 
symptoms Intense jaundice and glycosuria aro usually present in n> w 
growths of the head of tho pancreas 
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MUCOUS COLITIS 

Synonyms — Muco-membranous Colitis Membranous Colitis 

Irritable Colon Spastic Colitis Mucous Colopathy 
Definition — The term raucous colitis is a convenient one 
employed to designate a state or dysfunction ratber than a pathologi 
cal condition The chief feature is the presence of an excess of mucus 
in the stools attended by various nervous phenomena which may be 
the cause or the result of the disease Mucus is a glycoprotein a 
normal secretion both of the stomach and of the intestine and is 
able to take up large quantities of water and dissolved substances 
The normal mneus fulfils the functions of softener lubricant and 
protective and its prod iction is much increased in infective processes 
\\ N Boldyreff suggests that excess of mucus is harmful to the 
digestion A F Hurst considers that the mucus in the stool has been 
secreted as a response to irritation caused for instance by the feces 
which when they collect m the pehic colon are often hard and dry 
./Etiology —A great deal has been written upon the genesis and 
treatment of this affection but no discoi ery of first class importance 
has been made which sheds definite light on the subject 

In the first place the diagnosis of mucous colitis must be made by 
a process of exclusion A f Hnrst ms sts that this diagnosis should 
never be made until investigation has shown inflammation of the 
colon to 1 e present Although the term irritable colon which is 
often employed implies that the musculo neural apparatus has lo*t 
its powers of co ordination and correlation probably the fact is 
that this condition actually precedes the development of mucous 
colitis The excessive secretion of mucus i* usually associated with 
spastic contraction of the colon or spastic colon 
"VS A Bastedo and others who have written about this malady agree 
that there is much difference of opinion about its character and no 
agreement about its etiology 

The tellomng theones hare been put lomard 1 That the condi 
tion is purely neurogenic and that the mucus produced in the bowel is 
a hypersecretion 2 That the condition is catarrhal tho result of 
inflammation of the mucous membrane of the colon S That the 
condition is in part neurogenic and m part inflammatorj 4 That the 
condition is m part or wholly due to hypersensitivity to the normal 
bacterial inhabitants of the intestinal canal 5 That it is an intestinal 
manifestation of an allergic disease 
421 
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The allergic factor — Allerg} is defined as a condition of altered 
reaction ou the part of tissue cells to foreign chemical agents Familiar 
allergic conditions are asthma migraine, eczema urticaria hay fever 
find angio neurotic cedema 

The allergic condition produces enterospasm a condition of the 
bowel in which strong painful contraction of the longitudinal and 
circular muscle fibres takes place Various authorities have reported 
cases where abdominal pain is due to ltj persensitu enesa to certain 
foods The explanation of this typo of allergy is difficult to find but 
it maj lie in the inheritance of a constitution which is hypersensitive to 
foreign proteins Mechanical factors must also be tal en into con 
^deration as the mucous membrane of the bowel is ver} irrital le 
when the bowet is in a sensitive state (A A Bissett ) 

D C Hare studied thirty eight cases of mucous colitis, all in women 
and divided them into four groups according to their allergie histones 
She found nineteen strongly positive with a personal history of asthms 
migraine rhmonhua or hay fever and eleven weakly positive 
with personal history of simple or slight allergic attacks with or without 
a positive family historv 

Allergic disorders tend to be intermittent or remittent aucl the actual 
attacks to become more severe and more frequent Physiological states 
exert as a rule a definite influence on the course of allergic diseases 
Menstruation for example is generally recognized as likely to product 
exacerbations (this is certainly the case in mucous colitis) pregnancy 
on the other Laud gnes comparative freedom from attacks 

Haro has al o drawn attention 1 * the frequent close relationship 
between the first onset of colitis and such infections of the upper 
respiratory tract as influenza acute catarrh and tonsillitis The 
allergic res pones of sensitized tissues is characterized by increased 
permeability of the capillaries oedema of tho mucous membranes 
and spasm of unstriped muscles it maj be limited to the colon It 
is pointed out that one of the functions of the colon is excretion and 
it may be that bacterial products expose the tissues to special damage 
or sensitization 

Neurogenic factor — At present the majority of investigators incline 
to the hypothecs that mucous colitis is mainly neurogenic , this view 
has the support of J L Liehty E D Kiefer T R Brown and J A 
Bargen Other interpretations have been put forward byJ E McLoone 
(1981) and others they consider that mucous cobtis is correlated with 
the mode of living and eat mg of the present generation with the rush 
and hurry of the daily routine and the lack of regular meals proper 
food and daily bowel evacuations It is the mode of life of tho 
individual in conjunction with an unstable nervous system that pro 
duces the irritable bowel and this condition once established the vicious 
circle is complete Sufferers from mucous colitis are usually what is 
known as colon minded 

The more this sul ject is studied the more emphasis is laid upon tho 
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essential rfile of the nervous sjstem m governing both the motor 
functions of the Bowel and its 'ecretion of mucus It is not easy to 
determine •whether abnormalities of mucus secretion and of bowel 
action cause the symptoms, or whether symptoms and abnormalities 
of mucus secretion are alike the result of disorder elsewhere m the 
body F H Kruse has devoted attention to the innervation of the 
intestinal tract in his search for an explanation of spastic colitis, and 
he considers that the parasympathetic nervous system, notably the 
vagus, is the activator, while the sympathetic system with its paraverte 
bral ganglia acts as the inhibitor or depressor Auerbach s plexus, on 
the other hand, is chiefly concerned with the act of peristalsis, and the 
sacral plexus with the muscular tonus of the bowel 

E I Spnggs, in a scholarly and penetrating analysis of mucous 
colitis, gives it as Ins opinion that the two mam causes are neurosis and 
constipation His experience leads to the view that an unstable 
nervous system is a predisposing factor The pronounced form of the 
condition known as enterospasm is usually found only in those engaged 
in mental work The almost constant complaint is constipation, and 
in his opmion the treatment of real or allegpd constipation by irritating 
aperients is as potent and frequent a cause of colonic disorder as is the 
constipation itself He holds, indeed, that constipation is less harmful 
to the colon than are the irritative aperients 
C Hunter (1982) considers that the peristaltic action of the colon 
is normally and automatically regulated by impulses from Auerbach 8 
plexus lhe colon itself is, we know, insensitive to cutting, pinching 
and burning, and it is probable that in the spastic colon there 19 a tonic 
hardening with rigidity and narrowing of the lumen of some portion 
of tho colon, a condition which may last for hours and even for days 
That mucous colitis is not strictly a disease of the colon may be 
inferred from a case reported by W A Bastedo in which the colon was 
removed, yet all the symptoms of mucons colitis, even to colic and 
spasm with the passage of strings of mucus, persisted 

Incidence — It is probable that mucous colitis is more common 
in women than in men, possibly because of the less stable nature 
of their nervous systems In the Mayo Clime, according to Bargen 
58 per cent of the cases were women and 42 per cent men In 50 
cases, J A Byle found 17 males and 83 females, the age limits bemg 
nineteen and seventy eight years A similar condition is recognized in 
infants and children 

The type of person who develops mucous colitis has often been 
remarked upon Byle speaks of him as a dark eyed, lean and Bpare 
individual, probably descended from a nervous stock Patients may 
be well nourished, or even obese, but the majority of sufferers are of the 
lean, highly intelligent and introspective type It is rare to meet with 
the condition m the true Scandinavian type, with bine eyes, fair hair, 
and healthy complexion, and with a placid disposition 
Occupation appears to have a definite bearing on the incidence 
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Persons leading a sedentary life make up the greater number of patients , 
whereas agricultural or other labourers, or those following active 
pursuits, are seldom found among them 
Mucous colitis is a common disease of residents in the tropics , in 
fact it may be said to be as common among the busy public servants 
in hot countries as it is among business people (especially those of 
the Jewish race), stockbrokers and bankers, in temperate countries 
The dysenteries, either of the bacillary or amoebic form, owing to the 
bowel habits they engender, are very apt to be followed by spasticity ol 
the colon This is an undoubted factor, added to the nervous stimulus 
which locates the fulcrum of nervous impulses upon the intestinal 
canal 

Investigation into the previous lnstones of genuine cases of mucous 
colitis m the tropics has shown that, when a person of a certain typo of 
mentality has suffered from 6ome form of dysentery, his mind, having 
become concentrated upon the functions of his intestines exerts an 
undue influence over the bowel and Booner or later mucous colitis 
develops The danger of not recognizing the true nature of such cases 
can readily be appreciated, because consistent treatment for well 
established dysentery onlj exacerbates the bowel condition 

In 141 consecutive cases of mucous colitis and spastic colon under 
the authors care in the Hospital for Tropical Diseases 12 (85 
per cent ) were secondary to intestinal amcebiasis and 24 (17 per cent ) 
were secondary to bacillary dysentery 
The following complications were found associated with the colitis 
Definite hyperthyroidism 2 Dental BepsiB 3 

Hyperchlorhydna, 2 Giardiasis 1 

Chrome appendicitis 2 Syphilis (W It + + ) 2 

Internal haemorrhoids, 2 Diverticulitis l 

Tnchuna tnchiura infection 1 Urticaria, 1 

Aseans infection, 1 Sephc tonsillitis 1 

Gall stones 1 

Symptoms — Although the symptoms of raucous colitis resemble 
those of dysentery, yet in the majority of cases there is constipation 
rather than dianhcea Incessant liquid diarrhcea may on the other 
hand, bo a very real symptom, but it is unaccompanied by the grave 
emaciation seen in other forms of intestinal disease In the constipated 
patient suffering from mucous colitis the stools are fragmented, and 
the f ®cal masses are of small calibre, and flattened or ribbon like 
Wien diarrhoea is present it is never severe It may lie distressing 
to the patient, but usually there are not more than three or four motions 
in the twenty four hours, and they are passed in a relatively short 
period 

Mucus is present in the stools in variable quantities at different 
stages of the illness When the patient is badly constipated efforts 
at passing a motion may result in the outpouring of several ounces of 
gelatinous mucus, which is often passed in ropes or strings, and may 
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be bo dense as to resemble actual mucosa, ’when it is often mistaken 
for a membrane 

Tho f feces may be characteristic of the different types of the disease 
Where the colon is very irritable there are Bcybala surrounded by 
mucu3 In catarrhal mucous colitis the mucus is very much increased 
in quantity, and the typical motions are semi solid, mixed with mucus 
derived from the upper colon This is often described as diarrhcea 
In membranous colitis, large casts may appear as rolled up membrane 
which can be recognized when it is floated out in water There is 
usually bleeding both before and after passage of this membrane 
Sometimes the mucus is passed intermittently, when the stools 
come to resemble some badly made meat jelly or under cooked veget 
able marrow The amount of mucus passed per day is very variable 
— it is said that as much as 1 000 c c may escape In colour it is 
grey, greyish white, or brown The passage of mucus in the stools 
is very disturbing to most patients, but this is due not so much to any 
associated distressing symptoms but rather to the fact that the 
patient s attention has been directed to the presence of this abnormality 
The abdominal pains vary greatly m seventy and m thevr situation 
There is discomfort m the lower abdomen, often with actual pain— a 
dull continuous ache rather like that of chrome toothache which may 
occasionally be so mtense as to necessitate the administration of 
morphia There may be languor, gaseous dyspepsia, eructations, and 
penods of nausea and vomiting which may immediately follow the 
taking of food There is usually epigastnc distress accompanied by 
much rumbling and gurgling in the abdomen which often attracts 
the patients attention to his stomach as the cause of his intestinal 
disorder That there may be more or less acute pain in mucous colitis 
must be duly appreciated, for there is a danger of the clinician con 
fusing the pains with those of ulcer, gastnc intestinal or duodenal 
Kyle in England and Lick in Germany have repeatedly emphasized 
that a spastic colon is a common cause of persisting and recurring pain 
m the right iliac fossa, and that it may, therefore closely simulate 
appendicitis 

There are also various nervous disorders associated with this condi 
tion — nervous exhaustion, mental depression, lack of concentration 
persistent headache, paresthesia, syncope, and vertigo Dead and 
numbed fingers are a common complaint and, like other subjective 
symptoms, are apt to be aggravated by cold and fatigue 
The abdomen usually appears normal on inspection, distension being 
noted in a small proportion of cases In spastic colitis, the bowel can 
usually be palpated and is tender on deep pressure, especially in the 
left iliac fossa Occasionally, the ascending and transverse colons may 
be felt as a hard cord 

In most cases of mucous colitis and spastic colon, there is hyperacid 
lty , Van Noorden found it in 70-80 per cent of his cases The 
experiments of other workers (C Hunter, 1932) support this contention 
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Smith l*aul and Fowler found that the experimental introduction ot 
600 c c of air into tho colon by means of a rubber bulb and rectal tube 
■was followed at once by a striking increase in tone of tbo pyloric end 
of tho stomach 

In its most intense form this colitis is accompanied by the passage 
of membrane arid casts of the largo intestine and is then by some 
authorities designated as membranous colitis Since however in 
theso cases accumulations of mucus which closely simulate a mem 
lranous cist arc quite commonly extruded from time to time the 
term viuco membranous colitis is more accurate Such si v ere cases 
are by no means common and when they do occur are distinctly more 
distressing and more difficult to treat than are cases of the ordinary 
mucous colitis 

There are few descriptions of this muco membranous colitis in tl c 
literature The patients are usually young adults, the majority being- 
women and are of a highly sensitive introspective type From time 
to tune they suffer from attacks of severe intestinal pain and colicky 
spasm accompanied by the passngo of a cast of the raucous membrane 
of tho large intestine , usually this is only a few inches in length but 
casts from one to two feet long have been recorded The casts which 
are usually preceded and followed l y a show of blood, are passed at 
the end of def-ecation Following upon their passage, the patient 
continues to pass blood stained mucus for a few days Except for 
tho periodic exfoliation of memlrane, these patients resemble ordinary 
cases of mucous colitis but they usually experience much more pain 
and a feeling of rawness or soreness of the large intestine 

There is no reason to behave that the condition of muco membranous 
colitis is grafted upon any previous specific infection of the mucosa 

In 1931 a woman aged twenty nine years came from Malaya where she 
had contracted &m<ebio dysentery in 1928 subsequently she had suffered 
from recurrent attacks of diarrhret la which much mucus and often casts of 
the mucosa were passed On admission to hospital she appeared tone and 
ill with pirsistent jyrexia of 100-101° F The tongue was dry and fissured 
the abdomen sunken and tender The f*cta contained eggs of d scans and 
Trtchuns 

On several occasions when in hospital she was attacked by bouts of 
abdominal pain during which 6he became nauseated and faint ar d when the 
colic had subsided, membranous casta of the mucosa appeared in the fatfes 
On one occasion such a tubular cast of the sigmoid colon measured 1 1 inches 
When viewed through the microscope the cellular elements in its composition 
could be recognized After the passage of the membrane the patient was 
exhausted but pain and distress were relieved A Joes of weight of 7 lb was 
noted Although the diarrhoea persisted yet there w as 'mgularly little blood 
w the fa?ces Ridding the bowel of tl e helminthic infictions did not unfor 
tunatcly benefit the general cond tion This was the most distress ng case of 
muco-membranous colitis the author has yet encountered 

The author has notes of four other eases all m women in which blood an 1 
mucus with shreds of mucous membrane were discovered in the fasces The 
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patients ranged in age between thirty and fifty three One came from India, 
where she had been tentatively treated for bacillary dysentery, one from 
Egypt, where she had been regarded as suffering from amcebic dysentery , 
and one from Buenos Ayres The chief complaint in this last instance was a 
constant gnawing pain in the left side of the abdomen accompanied by 
constipation , the passage of membrane appeared to be the direct result of 
excessive purging with Epsom salts The fourth case was that of a woman, 
thirty years of age, who had never been abroad, but who had suffered from 
mucous colitis for seven years The exacerbations of the bowel complaint 
coincided with attacks of Bacillus colt pyelitis 

Mucous colitis in children —That mucous colitis is not peculiar to 
any period of life is shown by the fact that a somewhat similar condition 
is recognized m infants It is generally considered that at this age 
it is a reflex condition brought about by fat intolerance which causes 
a catarrhal state of the bowel Mucous colitis is seen in the eczematous 
type of child, m whom the passage of stools containing mucus may 
alternate with bouts of eczema 

Tho most typical picture is seen in older children, those of two to 
seven years of age Jn them the attack commences with a bout of 
fe%er, -very often with tonsillitis, and the stools are very loose and 
offensive, and contain large quantities of mucu9 Examination of the 
urine usually shows the presence of acetone These attacks last two 
or three days, occasionally a week, and then subside 

Children who suffer from mucous colitis are of a thin, nervous type — 
the type usually subject to cyclical vomiting, with a low fat tolerance, 
and a tendency to form acetone 

Diagnosis — The diagnosis of mucous colitis can only bo arrived 
at on general grounds As no infallible scientific test is available 
reliance must be placed on the history of the case and the general 
train of symptoms, the physical condition of the patient and his mental 
attitudo being taken into account 

The \alue of following out a definite programme m the investigation 
of intestinal dysfunction cannot bo over-emphasized The patient 
should leave the consulting room with a feeling that ho has been 
through the most thorough examination which can he made, and he 
should be encouraged to disclose all relevant information 

Radioscopy — The banum enema method is useful mainly in excluding 
organic disease of the large intestine Local spasm of the bowel is 
well brought out. and is usually observed in the regon of the sigmoid 
colon J A Bargen writes that the “ string sign ' of Crane which 
consists of a thin line in the radiogram along the course of the colon 
(probably caused by barium adhering to the mucus in the bowel), li3S 
been presumed to be indicative of mucous colitis In a large senes 
in the Mayo Cluuc however, he was unable to establish it solely as 
pathognomonic of colonic disturbance C Hunter considers that 
X ray appearances support the view that m spastic colitis there is a 
tonic hardening of some portion of the colon, but issues a warning 
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that mucous colitis shoul l never he diagnosed from X ray findings 
alone (Plato XIV ) 

Exarramhon of jccces — The stools may consist of hard scybalous 
masses coated with whitish strings of mucus or they may be serai formed 
and gelatinous owing to the liberal admixture of mucus derived from 
the bowel wall Where there has been exfoliation of the mucosa as 
in muco membranous colitis, a cast of the mucous membrane of the 
whole tube or of small portions of it is recognizable It is necessary to 
emphasize that this membrane is not passed with every motion hut 
only during the periodic exacerbations which occur in this form 
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FI? 75 — Appearance of mu cm secreting cells In the 
exudate In mucous colitis 


The author believes that considerable help may be obtained from 
a microscopic examination of the feces The cellular exudate in 
mucous cohtis consists mainly of mucous cells and remains of goblet 
cells, which may be recognized amidst the glairy mucus (Fig 75) 
Very often columnar intestinal cells are also v isible as well as squamous 
cells derived from the anal margin A I Hurst has emphasized that 
the mucus never contains leucocytes or red blood corpuscles 

Intestinal sand was found by W Hale White in 10 per cent of his 
cases It occurs intermittently, and as much as a tablespoonful may 
be passed in a day It consists mostly of calcium phosphate with 
traces of oxalate and of magnesium, iron and silica 
Bacteriological culture of the feces is distinctly misleading A 
variety of intestinal cohform organisms can usually be isolated and 
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vtrj often lumiolvtic streptococci nl-o lint they appear to be of no 
diagnostic significance 

Sigmoidoscopy is helpful in formuig a diagnosis , the author considers 
it indispensable The mucous membrane is generally pale with a definite 
yellowish tmge, and is covered — in some cases almost plastered — with 
sticky, adherent mucus In the upper part of the rectum and lower 
sigmoid this mucus can often be obsrn ed being propelled by peristaltic 
action (Plate XIX, A, facing p 450 ) 

Sigmoidoscopy in these cases is usually distinctly painful, as the 
introduction of the instrument causes a refle\ contraction of the bowel 
On account of this spasm, considerable difficulty may be experienced in 
introducing the sigmoidoscope 

Differential diagnosis — Every form of dysenteric disorder enters 
pertinently into the diagnostic picture inasmuch as differentiation has 
to be made from every other intestinal condition to which it may bear 
even a superficial resemblance Among these may be mentioned chronic 
appendicitis, duodenal nicer, carcinoma of the colon, even intestinal 
obstruction, renal colic, and, in women, ovarian or tubal disease In 
addition, it is in both scv.es often associated with the neurasthenic state 
and hypochondriasis 

In many cases the pain experienced is of tli it degree of severity to 
be expected m acute inflammatory conditions of the bowel , in others 
though of course it may be less severe, it is none the less chronic It is, 
therefore, hardly to be wondered at that the patient s mind dwells with 
anxiety upon the significance of the symptoms J A Byle has pointed 
out that most of these patients live in constant dread of some severe 
organic disease of the intestines 

Treatment, — The treatment of mucous colitis and spastic colon is 
by no means easy It should be so planned as to minimize the fears 
the patient entertains regarding himself, and to foster a sense of 
confidence in the ability of his medical attendant to cure him The 
first thing to do is to try the effect of a psychotherapeutic approach 
— to convince him that, however serious the signs and symptoms may 
appear, they are not an indication of a severe or incurable malady 
Indeed, the mortality from muco membranous colitis may be set 
down as ml 

Great care should be taken regarding the previous history of the 
patient, especially the circumstances under which the disorder arose 

Attention should be directed towards (a) the nervous instability , 
(6) the general health , and (c) the functions of the colon As regards 
the first it 13 essential that bodily rest and lull nights - ' sleep should 
he obtained To ensure this, various sedativ es, e g , bromide mixtures, 
can be administered A very satisfactory compound is Euvalerpl B 
(Allen and Hanbury), which contains phenolbarbitone (sodium luminal) 
together with bromide and valerian Two drachms of this are given 
m water, three times daily Improvement in general health is best 
attained by regulating the diet and by correctmg the constipation 
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This calls for lubricants such as liquid paraffin (1-2 drachms) or 
Fetrolagar Whether constipation is actually a fact can be established 
by a barium meal 

Treatment to re establish the function of the colon —I or the pam of 
colonic spasm, there is nothing more useful than a mixture of bromide 
and belladonna bucIi as the following — 

It Tinct bellad 6 mm 

Sod brom 5 gr 

Aq chlorof ad i oz 

Half an ounce to be taken morning and evening 

The qddition of tincturo of hyoscyamus to this mixture may be of 
distinct value 

Stacey Wilson and others have advocated the following mixtures — 


B Liq ferr perchlor 15 min 

Liq hjdrarg perchlor J5 min 

Tlnct byoacj 15 min 

Syr aurant 60 min 

Aq chlorof ad J oz 

Half an ounce with water three times daily ten minutes before meals 

B Biam sahcyl 15 gr 

Salol lOgr 


To be made into a powder 


orB Biam aalicyl 5gr 

Salol 5 gr 

Calomel $ gr 

In tablet form To be taken three times daily before 
food with a small quantity of walcr ( 


For acute attacks of colonic epasm there is nothing so efficacious 
as full doses of atropine sulphate (1/50-1/100 gram) given by injection, 
and sometimes adrenalin 1 1 000 (5-10 minims) by hypodermic 
injection is useful 

For soothing the bowel the author has found Iso gel (Allen and 
Han bur}) m large doses v cry conducive to the patient s general comfort 
His practice is to give 1 drachm (1 teaspoonful) three times duly 
together with 1 drachm of a kaolin preparation haldrox (Petrolagar 
Laboratories I td ) All authorities are agreed that irrigation ol the 
bowel by high eolome Ia\ age and the injection of large quantities of 
fluids far from relieving the condition tend to increase the secretion 
of mucus hj nnntctssanlj irritating the mucosa J G Mateer and 
J I IJaltz recommend sodium ncinoleate in 5 gram enteric-coated 

soricm tablets three times daily before meals given over a long 
period The routine do«e should be six tablets a day "Moderate 
injections of a bland substance such a*> warmed olive oil (5-10 ounces 
injected slowly) act as a soothing agent and a mild aperient The 
routine treatment with bismuth subgallate 5 per cent suspended in 
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10 ounces of olive oil and used as a retention enema, has also been 
found to be of great benefit Cod liver oil emul-ion — in the proportion 

of 1 part to 4 parts of water (as retention enema) — is agreeable and 
i. ery soothing Eight ounces should bo injected 
As emphasized by Bargen, occupational therapy phjs a great part 
in the treatment of this colitis A patient must try to cultivate a 
suitable .frame of mind in order to get the best out of his treatment, 
and should be encouraged to engage in some constructive, interesting, 
and time consuming activity Great things often can be accomplished 
by the simple expedient of keeping the hands busy 
Diet — It is probable that diet does not play a very great part m 
the treatment o! mucous cohtis so that authontn«i differ greatly m 
their opinions on thi3 subject The diet should be generous, varied, 
and well balanced, free from irritating ingredients such as tough 
meat and vegetable fibres Milk in large quantities does not usually 
agree Eggs in scrambled form, in omelettes, or in custard with 
junket, plain and cream soups and well cooked milk puddings are 
permitted 

Fish and meal — Fish » to be recommended— boiled, steamed, or baked, 
but not fried , also chicken or game, whether roast or baked, tripe, well 
cooked sweetbreads, and roast mutton and beef 

Vegetables — Hashed potatoes cauliflower puree, brussel sprouts, cabbage 
carrots, turnips, and boiled tomatoes are suitable 
Fruit should be well cooked and passed through a sieve Apricot fool, 
apple meringue, and black currant fool are suitable 

Other food — White bread in thin slices, or any smooth plain biscuits may 
be allowed 

Drtnls — -Mucous colitis patients should dnnk sparingly at meals, but plentj 
of water should be drunk between them Freshly made weak tea, or coffee 
with milk, and hght wine are beat 

Food should be taken regularly Frequent small feeds are recommended 

The treatment of mucous colitis in children — Children with acute 
mucous cohtis should be given no solid food All milk should bo 
stopped, and glucose water or orange juice and water substituted 
When the desire for food has returned, one of the dried milks such 
as skimmed Cow and Gate, Glaxo, or Horlick’s, should be commenced 
As stools improve, the child should be encouraged to take more solid , 
diet, such as junket, custard, milk puddings, etc 
Medicines are not of great value for children Bismuth oxy 
carbonate and Kaylene in large doses, £-1 drachm, should be given 
three to four times daily, and the following is a very useful mixture — 

B Pulv rhei 2 gr 

Pulv jalap 2 gr 

Pulv scammon 2 gr 

To be given three times daily 

Prognosis —In the minor forms of mucous cohtis, the outlook is 
good if the underlying cause of the malady can be dealt with If it 
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is constipation, or the unregulated use of aperients, then the remedy 
is easy The neurasthenic symptoms may al«o be mitigated when 
the patient has succeeded in regaining confidence »n himself Those 
cases with colospasm or painful spastic colitis do very well after a 
prolonged holiday and relief from mental strain It must he re- 
membered both by the patient and his medical adviser that the con 
dition is not inherently serious, and 13 never fatal At it3 worst it 
is an inconvenience 

Prognosis is naturally better when the case is taken in hand early, 
and is Benously and energetically treated The subject of intestinal 
neurasthenia with recurrent membranous crises is a particularly 
difficult patient to deal with But no cases are so hopeless that all 
attempts at further treatment can be discarded However tragic these 
crises may appear, they do not m any way tend to shorten life 



CHAPTER XXIV 

IDIOPATHIC ULCERATIVE COLITIS 

Synonyms. — Colitis Grans (German) , Chrome Ulcerative Colitis , 
Thrombo Ulcerative Colitis , Ulceratn e Recto Colitis Granular 
Rectitis 

Definition. — The term “ colitis gravis ” is m many ways preferable 
to “ ulcerative colitis ” as it embodies the mam features of this se\ere 
disease The latter is by no means a satisfactory designation, because 
ulceration of the colon is not invariably present, and, when it is, it 
usually denotes a fatal termination The tendency to acute inflim 
matory exacerbations and to periods of quiescence abruptly terminated 
by relapses, would entitle it to the designation " non specific mllam 
matory colitis " Nevertheless, the term “ ulcerative colitis ’’ has been 
so hallowed by long usage that it has attained an international character 
and is therefore retamed There remains, however, no doubt m the 
minds of those who have studied the subject that, whatever it is called, 
it represents a distinct disease 

History.— Although thi3 disease is becoming increasingly and indeed 
alarmingly common at the present time, there are but scant references 
to it in the history of medicine A coloured drawing by Cruveilhier 
(1829 42) depicts the condition, while Wilks and Moxon in 1875 men 
tion it in their lectures on pathological anatomy Allchin, in 1885, 
exhibited a typical colon at the Medical Society of London and m 
1888 W Hale- White described the condition well P Lockhart 
Mummery in 1907 emphasized the need for proctoscopic examination 
in all cases of dysentery, and In this method did much to bring about 
the recognition of colitis grails as a distinct disease 

Etiology, Bacillary dysentery theory — That this grave colitis may 
be m some way related to bacillary dysentery or caused by one of the 
organisms of the dysentery group lias been urged by many writers , 
but modem opinion inclines to the view that the occasional discovery 
of dysentery like bacilli m cases of ulcerative colitis does not necessarily 
postulate rctiological relationship A F Hurst has, since 1921, been 
an ardent advocate of the relationship of ulcerative colitis to bacillary 
dysentery, basing his news npon the somewhat gimilar pathological 
processes and the response of some of his cases to treatment by anti 
dysentery serum This view has also been urged by Leusden, Emhom, 
Thorlakson, and Cadman In 1912, Nabarro isolated the dysentery 
bacillus at the autopsy on a child in Great Ormond Street Hospital, 
London, and since then he has found that this bacillu9 is responsible 
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for casts of chronic colitis an small children It is not, however, b) 
any means proved that these cases correspond to cases of ulcerative 
colitis in adults Becently A 1’ Hurst and F A Knott have returned 
to the attack, and have brought forward more evidence tli it ulcerative 
colitis is a sequel or direct remit of infection of the Urge intestine with 
one o! tlio recognized dysentery organisms, or one of its allied, forms 
Investigations of the faces of fifty fouT consecutn e cases of ulcerative 
colitis Vi ere mado with tlio result that B dysen ferns riexner was isolated 
in three atwl B dysenterue Sonne in one The significance of the 
organisms isolated from the remaining cases was doubtful The 
majority of cases in Great Britain are I lexner infections, and these 
workers consider that ulcerative colitis is a direct sequel of a previous 
dysenteric infection of which the organisms and the igglutimns they 
evoked in the Wood have disappeared 
D Kling has consistently regarded ulcerative colitis as being of 
the same aetiology os chronic bacillary dysentery A TVinkelstem and 
C Herschberger (1*135), in investigating the bacteriology of si\ty cases in 
the United States, isolated strains of dysentery bacilli in seven They 
further examined the Btools for the presence of anti dysentery Inc 
tenophage, and claim that they were able to demonstrate such an 
active substance in 36 per cent Intradermal tests with dysenterj 
toxins gave approximately the same percentage rs did normal controls 
T T Mitckie (1932) considers that the lesions of chronic bacillaiy 
dysentery differ in no material respect from those encountered in 
many cases of ulcerative colitis, and he confirmed this by isolating 
dysentery bacilli from 20 4 per cent of a senes of cases On tbe other 
band, J A Bargpn, M C Copeland and L A Buie (1931) reported that 
in their large senes of cases they had bein unable up to that date to 
find any previous dysenteric infection 
Mucous colitis theory — There are many who think that ulcerative 
colitis may he the ultimate result of a catarrhal state of the mucosa, 
or what is known as mucous colitis The disease is frequently found 
to commence with an outpouring of mucus from the how-el, and grad 
ually to progress to the ulcerative stage This does not, however, by 
any means prove that the two conditions are identical 
E I Spriggs (1934) bolds that what ho terms chronic mucous colitis 
may progress to infective catarrhal colitis He believes that ulcera 
ti\6 colitis occurs in those who are unhealthy from some other cauae 
— who have, for instance rectal disease In one-half of his cases 
rectal disease had preceded the ulcerative colitis , but then, m half it 
had not 

Barren's divheoccus theory — J A Bargeu has, since 1.930, reiterated 
his belief in the specificity of a diplostreptococcus found m the teces 
and in tire intestinal lesions This organism has been isolated from 
peri apical dental abscesses m 149 patients with chrome ulcerative 
colitis and has also been found in the tonsils of 100 ulcerative colitis 
patients T J Cook obtained, cultures of the diplostreptococcus from 
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pen apical abscesses of fifteen patients suffering from the disease Ho 
filled the pulp cavity of the teeth of fifteen dogs with cultures of the 
organism, and it is said that several of these animals developed chronic 
ulcerative colitis eight to twelve months after the inoculation 
Tins organism, usually known, as “ Bargen’s diplococcus,” belongs 
to the green-producing group of streptococci It has been obtained 
from approximately 80 per cent of patients with chronic ulceratne 
colitis who were examined at the Majo Clinic over a period of several 
years Belief m the specificity of this organism is strengthened by the 
fact that frequently tonsillectomy, removal of infected teeth, or acute 
infections of the upper respiratory tract cause marked exacerbations 
F l\ Rankin, J A Bargen, and L A Buie evolved a technique for culti 
vating material from the bases of ulcers obtained hj the proctoscope with 
stenie cotton aw abs This material w as inoculated in tubes of dextrose brain 
broth After from four to six hours in the incuhator, further submoculations 
and preparations were made and stained for diplococci Eventually the 
diplococcus was isolated in blood agar and found to ferment dextrose lactose, 
saccharose, maltose, raffinose, and sahcin 

These facts have convinced Bargen and his collaborators that chronic 
ulcerative cohtis is a disease of bacterial origin and that the primary 
exciting factor is the diploatreptococcus Their results have been 
confirmed (1934) by H H de Jong, and others 
G M Back, T E Heinz, and L E Dragstedt (1935) made a bacteriological 
study of the contents of the colons of three patients in w horn ileostom v had been 
performed After the operation there was a marked change in the type of 
organism predominating in the bowel, and in the course of months the flora, 
became largely anaerobic The organisms isolated resembled Bacillus 
neerophorus, winch has a tendency to produce spreading lesions in rabbits It 
is probably present in the normal intestinal tract, since it developed in necrotic 
membranes formed over areas of rectum denuded of mucosa Positive 
agglutination tests were obtained with cultures of this organism in the sera of 
five ulcerative cohtis patients 

UUramicroscopic virus theory — The possibility that ulcerative cohtis may be 
due to a virus of the filterable group, and the pathological picture produced 
by the passage of such a virus through the intestinal mucosa, has been enter 
tamed, but there has been little experimental work to support it The most 
convincing is that of F G allart Clones and P D Sanjuan in 1935 They made 
a curettage of the mucosa through a proctoscope and, after emulsion in normal 
saline solution, filtered it through a Chamberland filter, and injected it mtra 
venously into rabbits, guinea pigs, and dogs In these animals they claim to 
have reproduced the typical disease, but the results are somewhat vitiated bv 
a statement that a similar virus ean be obtained from the mucosa of normal 
individuals , 

E M Paulson (1937) suggested that the virus of ulcerative cohtis might be 
related to that of lymphogranuloma He prepared antigens from colonic 
exudates of patients with chronic ulcerative colitis and obtained positive 
mtradermal tests with this extract in cases of lymphogranuloma, though 
negative ones with healthy individuals or patients suffering from other con 
ditions This had also received support from the work of W . Dick (1934) who 
first suggested the correlation of these two conditions However. E C. 
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Uodaiwhc et al (1940) have repeated Paulson’s w ork and have concluded that 
these two diseases arc quite separate in their rcttology The confusion has 
probably arisen from the somewhat similar symptoms evoked in early cases of 
lymphogranuloma infections of the rectum 

Deficiency state* — D C Hare concludes that there is evidence in favour of 
adding this form of colitis to the list of deficiency disorders of the gastro 
intestinal tract A study of experimental vitamin deficiencies shows that both 
vitamin A and the vitamin B complex arc necessary for the development of a 
healthy mucous membrane in the intestine and for maintaining resistance to 
infection 

Ulcerative colitis resembles the deficiency state in so far as it occurs in attacks 
with spontaneous remissions, and relapses without apparent cause One of the 
chief functions of the colon in carnivora is to act as an excretory organ, and it 
exerts a remarkably selective capacity with regard to drugB, being particularly 
concerned with the excretion of calcium, iron, and bismuth The special 
tendency of metabolic toxina to cause colitis, ns in uremia, is probably due to 
their elimination by this route 

T. T Hackle and R E Pound (1935) claim to have demonstrated a 
deficiency state, which they consider plays a part in the tetiology, in 62 6 per 
cent of chrome cases They found indications of it in the buccal and lingual 
mucosa, the skin, the type of amemia present, and the blood chemistiy, and 
they hold that in advanced cases the lower portions of the small intestine are 
also involved 

Predisposing factors — In this connexion T A Bargen and J W Kemble 
(1935) specially investigated twenty patients In no instance was another 
member of the same family affected , nor did the previous history of the 
sufferer yield any positive information The psychical element, as a pre 
disposing factor has been stressed bv M Paulson (1932) 

R Bensaude, P Oury, and H Danz consider that ulcerative colitis, by 
reason of its sporadic distribution, its questionable evolution, and Its bad 
prognosis, is a definite clinical entity, but they do not believe in its bacterial 
nature, and put forward the idea that there is an allergic state of the mucosa 
in this disease 

A H Logan published a statistical study of 117 cases, which is the largest 
senes reported up to date He believes that the basic factor is some metaboho 
disturbance 

Summary — This review ol the various opinions held concerning the 
fundamental etiology of ulcerative colitis makes it hardly necessary 
to point out that knowledge on this important subject is still m an 
unsatisfactory state Not one of the theories so far advanced is con- 
sistent with all of the many curious aspects of this disease The 
author himself favours the view that ulcerative colitis is due to the 
excretion of toxins through the intestinal mucosa, resembling in this 
respect the acute colitis of premia and the acute hiemorrhagic colitis 
of mercury poisoning Similar views have been expressed by J A. 

Tkffi wyercya 'Suj/yyA tosrea -a “sWij tA Aka ■px'kffki/gj 

of the disease, and from its sporadic occurrence among patients of a 
certain type and of a particular age. 

Pathology. — According to most authorities, including 0 Dukes, 
ulcerative colitis begins as an acute inflammation of the mucous 
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membrane of the colon ; thi3 leads to necrosis, which may be partial 
or widespread, and is followed by the separation of sloughs and by 
superficial ulceration Should the ulcers heal up, ragged polypoid 
tags of mucous membrane remain m 10 per cent of cases These are 
not true adenomatous proliferations Strictures of the colon proximal 
to the hepatic flexure are often present It is a curious point that, in 
spite of the intestinal ulceration, urinary infections are no more com 
mon than they are among the general population 

B Vimtrup states that the inner coats of the mucosa and submucona 
are replaced by naked granulation ti«sue, and only small remnants of 
the mucous membrane are left together w ith irregular islands or bridges 
of swollen mucosa (Plate IV, 8, facing p 68 ) The outer coats of the 
colon are affected to a lesser degree the musculans being oedematous 
and hyperamic In rare cases pencohtis may appear or pericolic 
abscesses with perforation Even m very acute cases with severe 
destruction, there are islands of mucous membrane m the descending 
and iliac colons which appear to have escaped almost entirely (Plate 
XV, 2-4) 

The sequence of changes m the mucosa can best be appreciated bv 
systematic sigmoidoscopy (see p 447) According to Bargen, digital 
examination in the early stage of the disease gives the sensation of a 
soft and velvety muco«a with some narrowing The knowledge of 
pathology denied from postmortem examinations appears to be 
misleading the large, shaggy, destructive, and sometimes penetrating 
ulcers being merely terminal phenomena A narrowing of the lumen 
of the bowel is noted extending from the anus The disease appears 
to begin in the rectum and spread upwards, the most distal portions 
of the bowel being involved , the c®cum may be only slightly affected 
But, although in 95 per cent of patients, according to J A Bargen's 
statistics of 1,500 cases, the disease process begins in the rectum it 
may commence anywhere m the large intestine, sometimes even in 
the ciecum, and the pathological picture is the same whatev er portion 
of the bowel is mvoh ed 

Thickening of the bowel wall is almost invariable In the acute 
stage it is caused by cedema and infiltration of blood and inflammatory 
exudate , in the chronic stages by the deposition of fibrous tissue 
Some authorities, notably W W Soper (1916) have called attention to 
the increased amount of fat in the wall of the colon but this appears to 
be an exceptional condition 

Injury to the nerve supply of the bowel (notably m Auerbachs 
plexus) undoubtedly results from such extensive inflammatory changes 
and this may be responsible for the increase of peristalsis of the gastro 
intestinal tract which is so outstanding a clinical feature of the disease 

Inflammatory polypi, formed of granulation and fibrous tissue 
substances covered with columnar epithelium, are a feature of the 
terminal stages of ulcerative colitis Adenomatous changes may 
occur, producing the condition known as pseudo-polyposis, to be 
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distinguished from genuine polyposis ( see p 48G1 Dunng the healing 
process an irregular, scarred, fibrotic l»ow el wall with bridges of 
unhealed and healing ruucosa is to bo found In the final stages the 
pathological picture closely resembles that of similar stages of bacillary 
dvsentery. 

S Imps (1935), and others have called attention to shrinkage and 
shortening of the large intestine Tins occurs particularly in the 
descending colon, but m a few cases the erecum and ascending colon 
are affected 

H G Rudncr (1935) considers that the regions of the intestine are 
affected in the following order pelvic colon and rectum, descending 
colon, caicum and ascending colon, transverse colon and terminal 
portion of the small intestine 

The microscopic pathology naturally varies very much according to 
the stage to which the morbid changes m the bowel wall have ad 
vanced The earliest changes appear to be caused by emboli and 
infarcts m the wall of the colon accompanied by dissolution of the 
mucosa immediately adjacent ns noted bj L A Buie and A A 
Humphrey The earliest microscopic changes recognizable are small 
lesions associated with irdema and htemorrhago At the base of these 
areas, deep m the mucosa and submucosa, capillary \ e«sels aro occluded 
by hyahno masses The relation of the haemorrhagic lesions to the 
occluded vessels is noteworthv, for scattered among the myriads of 
these lesions are areas where there is occlusion of the capillary vessel 
and no evidence of any pathological changes m the adjacent mucosa 
In the ulctrated stage large numbers of diplostreptococci and other 
micro organisms aro observed in the walls of the colon, and Vimtrop 
has noted at the edges of the ulcers masses of leucocytes and a hone 
of fibrinoid necrosis The innsculan? is well preserv ed and the serosa 
is affected in varying degrees being as a rule liyperimic (Fig 76) 

The writer lias paid special attention to the histopathology of 
ulcerative colitis and has taken ever) opportunity to examine the 
lnttstinnl tract of fatal cases as well as specimens obtained from 
v anous hospitals and institutions He lias also compared the histology 
with that of a parallel senes ot proven cases of bacillary dysentery 
As a result of this study bo regards tbe histopathology of ulcerative 
colitis as distinctive and differing from that of the other disease The 
following are the mam points — In ulcerative colitis the onus of the 
pathological changes falls upon the submucosa, and the earliest changes 
are to be seen in the blood vessels which are grossly distended and, in 
some instances, thrombosed The process appears to commence in the 
Bubmucosa, the mucosa being secondarily affected Cellular response 
is much less marked than in bacillary dysentery and the cells of 
Auerbach’s plesus are specially attacked 

Biochemical observations — R Goiffon has studied the biochemical 
aspect of the disease, but his observations do not go far to clanfj the 
situation He finds that the biochemical picture is dominated by the 
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alterations m the stools and the abnormal products winch are dented 
from the ulcerated areas In the faces putrefaction gives nse to 
ammo acids and to ammonia, which renders them alkaline 
Age-incidence — Lockhart Mummery and others agree that ulcera 
tne colitis is a disease o! early adult life Out of a series of sixty 
cases, the average age was tlnrty seien The decade m which onset 
most frequently occurs is between the second and third the next most 
common, between the third and fourth In children, the prognosis is 
especially bad but J A Bargen and J W Kemble hold that below the 
age of twenty, ulceratn e colitis is rare they had one patient under nine 



lion of mucosa with vascular engorgement and cellular reaction 
In submucosa. 

years of age and three between ten and nineteen years D C Hare has 
published figures which more or less agree w ith the above The sexes 
appear to be about equally affected 

R J Jackman T A Bargen and H F Helmholz (1 910) have carried 
out a comparative study on a statistical ba«is on a group of ninety five 
children out of a whole senes of 871 patients They find that chrome 
ulcerative colitis is not rare during infancy and childhood up to the 
sixteenth year as has been generally believed In fact taking the group 
as a whole, it was found that 10 9 per cent had been afflicted with 
ulcerative cohtis since childhood 

As compared with the adult group more children ba\e severe or 
fulminating symptoms at the onset of the disease 
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Symptoms and physical signs. — This variable and jikomorphic 
disease may in its insidious onset appear to be quite innocuous , or 
it may occur with dramatic suddenness and bo rapidly fatal , some 
times it is apparent]? the sequel ol some infectious illness such ns 
influenza, or of infections of the upper respiratory tract, as frequently 
emphasized by Bargen The connexion of extremely serious and 
rapidly fatal cases with bodily trauma or injury has been noted by 
\ arious writers, notably by H Pagge who recorded the case of a man 
of twenty who, having sustained concussion in a street accident, died of 
ulcerative colitis after a comparatively short illness of six, weeks Ho 
recorded also three other fatal cases which followed extraction of teeth, 
and Hale White one associated with fracture of the femur 

There are cases in which the preliminary signs and sjmptoms are 
generally reeoguized as those of mucous colitis — that is, the patient 
has a peculiar introspective psychological make up, is subject to 
indefinite and variable abdominal pains, and passes large amounts of 
mucus in the f«ces — which gradually merges into chronic ulcerative 
colitis The wnter, while acknowledging that this mode of onset is 
uncommon, has records of three such instances 

The mildest forms of this disease are at first unaccompanied by any 
noticeable systemic disturbances The patient, usually a young 
woman m apparently good health and condition, complains of the 
passage of blood or blood stained mucu3 with formed stools every 
morning, unaccompanied by pain, straining, or any signs of distress 
According to E T C Milligan, this peculiar state, which is known as 
granular proctitis or reditu, may bo an independent condition, and the 
patient may not suffer from any further complications On the other 
hand, the writer has observed three cases in which this granular con 
dition of the rectum constituted the starting point of more extensive 
disease of the colon 

He nevertheless believes that Milligan’s view ss correct and that a 
strictly localized, independent, granular condition of the rectum exists, 
and can persist unchanged for years and be compatible with good health 
He has now observed one case continuously for seven years in which 
the condition has varied from time to time and the mucous membrane 
has exhibited small superficial ulcers Apart from some rheumatic 
pains in the knees, the patient, a woman of thirty nine, has remained m 
good health There are now no signs of anaemia and she has put on 
over 29 lb in weight, but there is a discharge of blood and mucus 
almost daily with the stool , sometimes it precedes, sometimes fol 
lows this evacuation 

In granular proctitis the discharge of blood and pus may he very 
profuse and apparently out of all proportion to the severity of the 
lesions seen by proctoscopy The appearance of the rectum, when 
viewed through the proctoscope, is velvety, moist, and gianular It 
is easily traumatized and the normal branched blood vessels are no 
longer visible Shallow pitting may be present, but there is no deep 
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ulceration The discharge on the surface vanes from a trace of blood 
stained mucus to large quantities of muco pus, and the mucus secreting 
glands are not totally destroyed 

In ulcerative procto colitis, on the other hand, the whole thickness 
of the mucous membrane, with, its tubular glands, is destroyed in local 
ized areas, so that eventually the ulcers have irregular edges with the 
circular muscle exposed This ulcerative typo is rarely confined to 
the rectum, but invades the colon and is not so common as the granular 

type 

The end results of infla mm ation are different m the two types In 
the granular form resolution is complete and the mucous lining is 
restored to normal , bnt in the ulcerative form, complete healing is 
never established — in fact a granulation polyposis may develop 
Ulcerative procto colitis appears to be but a localized form of true 
ulcerative colitis The patient s appearance due to the tox*mia is 
typical There is secondary anaemia, los» of weight and continued 
pyrexia 

The question has been raised whether a gonococcal infection of the 
mucosa mav not produce a condition resembling granular rectitis The author 
has made frequent attempts to demonstrate intracellular diplocoeci m scrapings 
from the ulcerated rectum but without success 

In 1928 the author saw a man twenty nine years of age who had contracted 
a rectal gonococcal infection in India He exhibited blood stained purulent 
discharge from the rectum in which numerous gonococci were demonstrated 
When examined after an interval of four months the appearance of the mucous 
membrane resembled that of granular rectitis He was treated by protargol 
suppositories and eusol lavage combined with protein shock therapy which 
finally cured the condition 

All who have written on this subject emphasize the difficulty of 
associating the mild with the very severe cases of the disease Whether 
the mild forms are always identical with Milligan 6 granular proctitis 
is a matter for speculation E D Kiefer considers that blood loss may 
be so slight that the patient i«* unaware of tho presence of blood in 
the stools 

In the acute form the patient may awaken with sudden abdominal 
paw colic and diarrhoea resembling acute bacillary dysentery In 
other ca'ses it may commence as a simple diarrhcea which rapidly 
becomes exacerbated The motions are very fluid and contain as a 
rule, little tecal matter but large amounts of mucus and blood in 
varying degrees Abdomwal pain is severe and in the early stages 
temporarily relieved by the passage of stool Occasional vomiting is 
al«o a feature, nausea and severe epigastric pain occur These 
cases are usually accompanied by an irregular pyrexia which becomes 
progressively more marked but on the other hand they may be 
apyrexial The symptoms usually advance rapidly and eases may 
vary widely m seventy In the most acute cases the patient gradu 
ally becomes more and more emaciated and toxtemic, with constant 
passage of blood stained stools, and dies from exhaustion in two to 
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three months A certain proportion, however, after temporary 
improvement, drift into the chronic form 
In the chronic form there is persistent diarrhoea which vanes little 
from clay to day , there oro practically no remission 1 !, or periods during 
which a solid motion is passed The faces are often soft and brown , 
there are no solid particles, and mucus and blood are present in a 
\aryuig degree Gastric symptoms are usually absent — there ts 
no nausea, vomiting, or flatulence, unless, they are produced by an 
unsuitable diet but Inunatunesis may occur Tbe tongue is clean, 
and the appetite remains fair until the terminal stages On examma 
lion the abdomen is navicular the colon tender and, on palpation, the 
sigmoid colon is found to be spastic Some of the cases progress 
favourably, though complete recoveiy is rare, the colon being, as a rule, 
permanently damaged Acute exacerbations may occur with fatal 
termination or a sea ere progressive secondary anaemia may develop 
winch may assume the pernicious type 

In those cases in which the disease is progressing, a morbid body- 
odour may be noted to which Bargen has drawn attention This is 
usually associated with a hopeless and anxious facial exprefision 
Cramps of legs and arms are not uncommon 

Regional ulcerahve cohlts — B B Crohn and A A Berg and also A h 
Hurst have drawn attention to a form in which definitely limited areas 
of tho bowel aro affected, usually the descending colon or the sigmoid, 
the mucous membrane in the lower part of the sigmoid and the rectum 
being entirely unaffected 

Is II Fairley baa permitted me to quote the ease of a man of thirty two, 
who had suffered for six years from mild aj mptoms u ith occasional exaccrba 
tions A perfectly normal rectal canal and sigmoid was revealed by sig 
moidoscopv, and \ rays after a barium enema showed that a condition of 
pseudo polyposis was confined solily to the descending colon It is m cases 
of this description that partial colectomy has proved successful (Plate XVI ) 

\ F Hurst and F A Knott (J939) have described such a case with 
severe ulceration and polvposis extending from the end of the transverse 
to tho end of the iliac colon This portion was excised and an end to 
end anastomosis successfully performed 

In this type of case the patients usually do fairly well, though com- 
plete recovery is rare because the colon is permanently damaged 
Nevertheless, however favourably the patient appears to be progress 
mg there always remains the danger of acute exacerbations which 
may cause death in two or three months 
A AsrAire rugwiW mVoaaiVrs ctrirfor nr fiW, dtoprte Cite Crura 0 / 
distressing symptoms, the tongue remains clean and the appetite fair 
There is usually little abdominal discomfort, apart from continuous 
dnrrhcea, although deep pressure over the course of the large intestine 
may elicit tender spots especially in the sigmoid colon which is usually 
palpable and spastic 




membrane (Death six months from onset ) 2 Barium enema of ulccrati%c colitis showing ulcer niches in 
rectum and mottling indicating polypoid condition and attempts at repair 3 Barium enema of utccratlvo 
colitis subsequent to ileostomy to show stenosis and contracted polypoid colon 

ULCERATIVE COLITIS 

PLATE XVII 
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Complications — -The complications of ulcerative colitis are many 
and. serious Brust and Bargen call attention to a polypoid condition 
of the colon which follows ulcerative colitis , in a renew of 693 cases, 
they noted the presence of pseudo polyposis in 10 per cent , but a 
further study of the pathological changes in the colons of forty three 
patients with chronic ulcerative colitis indicated tliat the development 
of true adenomata is frequent Gallart Mones and Sanjuan have 
recorded the following complications diffuse polyposis, stenosis of the 
rectum and sigmoid, and perforation Extracohc complications include 
arthritis penrectal abscess, multiple fistula;, ulceration of the skin, 
and phlebitis 

Among the 693 cases at the Mayo Clime, there were sixty nine 
with adenomatous polyposis, fifty nine with strictures, twenty siv 
with peri rectal abscess, eighteen with perforation thirty with arthritis 
and fifteen with carcinomatosis Two cases were observed m which 
carcinomata developed from rectal polypi (Bargen) Independent 
observers, such as \\ I Wheeler, W W Soper, and K Justi (1921) 
have noted the same sequence of events B J Jackman, J A Bargen 
and H P Helmholz found the incidence of carcinoma of the large 
intestine was 8 2 per cent for then- entire group hut double that for 
one series of 95 patients in whom colitis began before the sixteenth year 
Bargen has also recorded nephrosis, endocarditis, splenomegaly, 
ocular disease, hemorrhage, mesenteric thrombosis, and tetany, 
multiple complications frequently occurring in the same patient 
This same authority has also noted cutaneous lesions, and Ramel has 
recorded a case in which multiple cutaneous ulcers ran a parallel course 
to a very severe attack of colitis , they were regarded as the outward 
expression of sev ere cytolytic changes in the bowel wall I R 
Jankelson and C W McClure (1940) found skin ulceration in seven 
cases during the height of an exacerbation , all were febrile and toxic 
Lowered resistance to infection plays an important part m their 
©ttology Local sulphonamide applications resulted in rapid healing 
Ulceration of the stomach with gastnc hemorrhage is rare (Heinz) 
Carcinoma — Carcinomatous changes in a colon already the seat of 
cbiomo ulcerative colitis are frequent as compared with its occurrence 
m persons giving no history of any infection Such microscopic 
studies as have been made suggest that there is a transition from the 
adenomatous polypus to carcinoma 
The author has recently had a rapidly fatal case of ulcerative colitis in a 
man of thirty seven m whom active carcinomatous changes were taking place 
in. the fundi of the glands already partially destroyed by the colitis 

Ocular complications have been noted by B B Crohn m the form of 
conjunctival and corneal inflammation, a condition resembling 
xerophthalmia 

Pseudo polyposis — A polypoid condition u a common sequel of 
partial or complete healing in chrome cases, and has been met with 
frequently since first described by A F Hurst The structure of these 
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polypi is not that of a true adenoma, and tho condition should better he 
termed pseudo polyposis, and must be distinguished from true polyposis 
(p 486) A point which has been insufficiently emphasized is that 
pseudo polyposis may develop m the colon in the absence of any marked 
symptoms of evident ulcerative colitis 
The author (1938) investigated a case in a young man of twenty years of 
age who was admitted to hospital in a state of extreme emaciation and 
aiuemia, the cause of which was found by sigmoidoscopy and radioscopic 
examination to be pronounced pseudo-polyposis In this instance there was 
a previous history of abdominal pain of twelve weeks’ and of diarrhcca df 
one week s durat on only 

Strictures of the colon are also not uncommon They may develop, 
without any change in the symptoms, m the course of healing of a 
chrome case Sometimes, when a stricture occurs in the rectum — one of 
the most frequent complications resulting from long standing involve- 
ment (Kiefer) — it may be recognized by sigmoidoscopy, but more usually 
it is seen by X raya after a barium enema, when two or more strictures 
may be revealed (See Table III p 18 ) Strictures of tho ano recta! 
region occur in about 9 per cent of cases (IV D Smith and R J 
Jackman) 

Pen rectal abscess and fistula: may develop as the result of infection 
of the anal crypts, and generally occur during the active stage of the 
disease The former is usually fatal W D Smith and R J Jackman 
(1940) have found anal abscess and fistulro a fairly common complication 
in 8 4 per cent The indications for surgical interference in the treat 
ment of anal conditions complicating chronic ulcerative colitis should 
he limited to emergencies such as formation of an abscess 
Perforation of an ulcer has been recorded in 8 per cent of the 
Mayo Clinic cases, but the Guys Hospital statistics give a higher 
percentage 

Multiple arthritis as m bacillary dysentery, is not infrequent It 
occurred m 4 per cent of tho Mayo Clinic cases The author has seen it 
in three cases, accompanied by fever and affecting numerous joints 
for periods of two to three weeks It does not respond to salicylates 
Diagnosis — The diagnosis of ulcerative colitis and its differentia 
tion from other diseases, especially from chronic bacillary dysentery, 
is not always easy Every aspect of the case, both clinical and labors 
tory, must bo taken into consideration Pseudo polyposi* ha3 also to 
be distinguished from polyposis As a rule, the blood sedimentation 
rate is high m the former and low m the latter 
The bacteriological investigations of typical stools containing blood 
and mucus are negative Very often streptococci (Slrept breiis) are 
numerous, and they must be regarded as a concomitant infection , 
then there is the diplostreptococcus of Bargen, for which special search 
is necessary (see p 435) The macroscopic characters of the stool 
vary from day to day and from hour to hour The fteces consist to a 
great extent of blood and mucus the former usually predominating 
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Very offensive liqm 1 feces are present intimately mingled with tho 
blood and mucus but except as tho result of special medication solid 
lumps of feces are never observed This is an important diagnostic 
fact ^ ery often the stools are dark and fluid so that the presence 
of blood and pus cells can be determined solely by microscopic 
examination The presence of pus in the feces serves to differentiate 
it from true polyposis 

Cytodiagnosis — The microscopic characteristics of the exudate of 
acute ulcerative colitis cannot always be distinguished with certamtj 
from those of bacillary dysentery There is a profusion of pus cells 



large macrophage cells. 

with fragmented nuclei red blood corpuscles are present in clumps or 
rouleaux there are also large hyaline macrophage cell (Fig 77) Rnd 
Charcot Leyden crystals are frequently encountered 
Digital examination — Rankin Bargen and Buie emphasize the 
uaQactancA oi dvgd&J. eTAraimAvsa Tha ipajbenA. ihaixld 

placed in the knee-chest position and the lubricated finger should be 
inserted full length with the flexor surface towards the bladder The 
finger Bhould be rotated gently one half turn when the tip will come 
into contact with the narrowed rectal lumen and register a sensation 
of stiffness In early cases the diffusely granular mucous membrane 
and m later cases disseminated mucosal protrusions can be felt 
Intradermal tests — M Paulson (1937) has drawn attention to an 
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intradermal test which he believes to bo of use in reaching a diagnosis 
An antigen from the intestinal surface has been prepared which is allied 
in some waj or other to that of venereal lymphogranuloma Some 
cases give a positive reaction with the Trei antigen, but this 13 not to he 
taken as an indication that ulcerative colitis is of the same nature as 
lymphogranuloma The antigen is prepared by making a lysate from 
the diseased mucosa with azocbloraraide in 1 10 dilution Of this, 
0 1 c c is injected intradermally 

Iiadioscojnc diagnosis — A study of the essential pathological change 
which affects all layers of the bowel wall will lend significance to the 
radioscopic appearances In nearly 80 per cent of cases of ulcerative 
colitis there are lesions of the largo intestine extending above the 
sigmoid flexure and the radioscopic relief of the damaged mucosa 
becomes more evident and gro=s as the inflammatory reaction is more 
intense 

In prepanng the patient for radioscopy, H M Weber (1930) lias 
emphasized the necessity for cleansing the bow el of excessive quantities 
of gas, intestinal secretion and ftecal matter A mild, non saline 
cathartic drug, given the evening boforo, should bo supplemented by a 
few warm enemata of physiological silino solution S Lups considers 
that the evening before the examination the patient should be given a 
warm enema of 1§ litres of saline 

A barium enema should be given a thin emulsion of barium bemg 
used at body temperature As it enters the bowel attention should 
be directed to the rectum for the disease maj be confined to this 
portion only In early cases no marked radiographic changes may be 
observed the only sign may be extreme hyper irritability, the enema 
not being retained long enough to permit 'filling of the co'on The 
ampulla of the rectum is narrowed and shows a series of coarse and 
linear stnation* and as the disease progresses the characteristic 
thickening contraction and shortening takes place In advanced 
cases the colon fills v ery rapidly and the lleo crecal valve is soon reached 
and sometimes fills The colon itself is narrowed in calibre and its 
length is reduced (H M Weber) The course becomes straight and the 
angles at the flexures are converted to right angles from a soft 
pliable thin walled tube it becomes nn inflexible, stiff and straight 
channel giving a picture not seen in any other disease of the colon 
Occasionally ilie colon resembles a Btrrng of sausages m appearance 
owing to contractions which may be due to localized organic strictures 
or temporary spasm When the destruction of the mucous membrane 
is superficial the contour of the colon may be Braooth (lo^s of hanstra 
tion) when deeper and when real ulciration is present the outlines 
are ragged and when the ulcerations are v ery deep many niche-like 
projections are seen extending out from the bow el (Plate XVII, 2 ) 

A typical radiographic appearance in one or more isolated segments 
of the colon with negative results in the recto sigmoid may give ri«e 
to confusion in that it may resemble the changes seen m tuberculous 
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colitis (see p 499), or even in malignant stricture This form is known 
as regional, segmental, or migratory colitis and is more difficult 
to recognize than is the usual type It is rare hut undoubtedly does 
occur , its full significance has been emphasized by Bargen and Weber 
The irritability of the affected portion of the bow el, which has been 
referred to by all writers on this subject, 13 responsible for “ Stierlm’s 
sign ” — that is, the shadow of the contrast mass in the normal segments 
of the bowel is much more intense than in the diseased portion 
In the terminal stages, stenosis of the colon becomes extreme and 
there is formation of adeno papillomata (pseudo polyposis) (Plate 
XVIII, facing p 448) By the decompression relief, or tischers 
method, the situation of these granular masses and the occurrence of 
numerous filling delects can bo determined After expulsion of the 
enema, air is introduced into the bowel and films are then taken These 
reveal a spotted or marked appearance Sometimes the film gives the 
impression of a braided band, and the contrast mass attached to the 
inner half of the bowel may resemble trellis work (Lups) (Plate XVII, 8 ) 
Diagnosis by sigmoidoscopy — Sigmoidoscopy judiciously performed, 
affords a valuable means of making diagnosis certain, and is the onlj 
method by which the varied changes in the mucosa may he systematic 
ally -observed 

H F Bayard (1988), L \ Buie and J A Bargen, and others have 
drawn attention to the fact that the lesions seen at autopsy do not bv 
any means represent the essential lesions of ulcerative colitis and that 
the true sequence of e\ ents can be gauged solely by means ol systematic 
sigmoidoscopic examinations The ulcers which appear on the muc 1 
as a terminal event are regarded by most authorities os a second irv 
infection 

Bayard describes the following characteristics — 

1 Glazed granular mucosa which bleeds easily when traumatize I 

2 Tubular contraction and thickening of the bowel and rectum 
(Plate XIX, C) 

8 An ironed out 01 rounded appearance of the valves of Houston 
T H Monson (1985) distinguishes the following stages — 

1 Diffused hypertemia (Plate XIX, B ) . 

2 (Edema throughout the involved area associated with 
thickening and friability of the mucous membrane (Plate 
XIX, D) 

S Formation of miliary abscesses which discharge abundant 
pus (Lups) 

4 The rupture of these abscesses leading to miliary ulcere 
(Plate XIX, E) 

The author’s view, based upon his own series, is in full agreement 
with the above, but in his experience the very earliest lesions observed 
consist of petechial haemorrhages into the mucosa, giving an almost 
putpune appearance on the normal pale background 
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S Lups has emphasized the large amount of pus which, out of all 
proportion to then size, may exude from miliary abscesses It is a 
fact that the amount of pus which wells forth from the ulcerated 
surface is often so large tlwt it gives the impression that a large pen 
colonic abscess is situated in the neighbourhood of the sigmoid and is 
discharging its contents into the lumen of the bowel 

In the author s experience, sigmoidoscopy is not particularly painful 
in the earlier stages of this disease, so that no special precautions are 
then necessary It is onlj when a degree of stenosis has taken place 
that dilatation of the rectum becomes painful 

In concluding the section it should be noted that there are some 
authorities, notably H L Tidy, who deprecate the routine use of 
sigmoidoscopy and radiology in diagnosis, on account of the irritation 
to which they may give nse Tidy considers that the diagnosis is so 
easily made on clinical grounds that recourse should not be had to 
any other method 

Differential diagnosis — The differential diagnosis has to be made from 
all other dvsonteno diseases in which blood and mucus is abundant 
in the stools The difficulty anses chiefly with bacillary dysentery 
of the subacute or chronic form The mam points are set out m 
Tablo XV, p 449 

Treatment 

The presentation of a balanced and practical guide to the treatment 
of this disorder involves greater difficulty than is encountered in tho 
whole rang! of the dysentery colitis group As T II Rankin, J A 
Bargen and L A Buie remark (1985) There have been almost a3 
roanj tjpes of treatment in chrome ulcerative colitis Q3 there hav e been 
contributors to tho literature of the subject a statement with which 
few will disagree 

In the main, those who have been especially active in the treatment 
of chrome ulcerative colitis can be divided into three groups 1, those 
who believe that the condition is an infective process and advocate 
its treatment as a chronic, severe, and debilitating infection , 2, those 
who believe that it is metabolic in origin and who search for some 
underlying deficiency , and 8 those who believe colitis gravis ” to 
be a Burgical problem 

The old saying that * affections of organs above the diaphragm 
tend to optimism, and those below to pessimism was never better 
exemplified than in ulcerative colitis 

‘Serum and vaccine treatment —Since 1928 Bargen has been the 
protagonist of treatment based upon the consideration that ulcerative colitis 
is an infectious disease of the large intestine, and he has apparently , had great 
success in using his particular methods In 1928 he advocated immunization 
against thecausiti ve organism, the remoral of all foci of infection, and a liberal 
high vitamin, high calorie diet Vaccines prepared from the diplostreptococcu* 
of ulcerative colitis have been used successfully by W \V Soper, W Z 
Fradkin and I Gray, H Surmont and R Buttiaux A J Chisholm E Horgan 



Table XV — Differentiation of Ulcerative Colitis from Bacillary Dysentery 
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ami many others In acute fulminating cases these methods hare been re 
mforeed by the injection of specific antibody scram, w Inch has been prepared 
by the injection of horn a with increasing doses of fix shly isolated strains of 
the diplostrcptococcus 

This serum (antibody tiiglobulm concentrated scram) has now been ad 
ministered in approximately 700 cases of chrome ulcerative colitis It « 
administered deep intramuscularly, after the patient has been desensitized by 
small intracutaneoua injections The injection should be given every eight to 
ten hours, beginning with 0 1 c c of concentrated antibody solution, and in 
creasing each injection bv 0 1 c e until the average maximal amount of 3 c c 
is given Occasionally only 1 c c daily is tolerated but at other times as much 
asScc can be taken 

In every case in which the scram has been given, there has been a definite 
improvement in the general condition The mcreaseof bod v-w eight soon after 
the institution of treatment with serum li«9 been regarded as significant There 
appears to be, also a definite effect upon the temperature and pulse curves 
Although remissions and exacerbations have been the rule m Bargcn’s large 
senes of cases some patients have recovered after one severe attack, and others 
have bad remissions of years' duration His statistical summary shows that 
of 472 cases, 352 (74 6 per cent ) returned to their normal occupation, and of 
these 250 were entirely free of symptoms and, to all intents and purposes, well 
Of these 250, in 48 there was no evidence of disease, either proctoscopic or 
radiological 

There have been singularly few confirmations, in other countnes, of the 
favourable results claimed by Bargen V Smith has obtained satisfactory 
results in this country , he has given the scrum also by the intravenous route 
R Mailer, in Glasgow, has treated thirty cases with the vaccine during the last 
rune years, and the results have been encouraging only three cases having been 
refractory to treatment The author has follow ed Bargen ’a technique in some 
twenty of hw senes of forty cases but has been unable to convince himself of 
the specific effect or of the supenority of this method over blood transfusion. 
The one exception was the case of a young Scotsman of twenty six, whom he 
treated in 1 026-27 Although obtaining temporary' relief from blood injections 
end protein shock therapy, he was eventually cured by injections of the vaccine 
of Bargen ’s diplostrcptococcus given over a penod of one month 

Blood-transfusion. — Rankin, Bargen, and Buie administer blood- 
transfusions m acute, fulminating cases, and consider it wise to give 
relatively small quantities of blood — from 200-300 c c — at intervals of 
three to five days They regard this as a subsidiary' measure With 
this most authorities appear to be in agreement, but believe that 
blood transfusion, especially if followed by a ngor, acts by virtue of a 
kind of anaphylactic shock 

H Kalk, observing a case of serum anaphylaxis after the injection 
of antidysentenc serum, resolved to try the effects of blood transfusion 
m five cases He considered his results were very good, varying in 
■wAh ‘Aft Ttot’rigfti xA Vr* msfiYcmg -mniViuii, uni vfit& w* 
special case where two transfusions were of little avail while the 
third, which caused a ngor, was successful He is, therefore, of the 
opinion that it is necessary to give large blood transfusions and to 
produce an artificial serum sickness 
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SIGMOIDOSCOPIC APPEARANCES 

A Acute Ulcerative Colitis. — Showing plum coloured, lasilv trauma Used 
mucosa mile second Stage 

It Tuberculous Ulceration of Rectum — Case in winch tubercle bacilli were 
found u\ material obtained through the sigmoidoscope The patient was 
suffering from chrome diarrhea with blood and mucus in the stools 
C Acute Ulcerative Colitis. — Tirst atage Usually called ha-morrhagic colitis 
D Ulcerative Colitis —Superficial ulceration m the tlunl, or ulcerative, stage 
C Mucous Colitis, showing the pale colour nf the mucosa and the masses 
of adherent mucus 

1* Acute Ulcerative Colitis —Early stage, showing granular mucosa, with 
purulent exudate covering the surface >ole the lack of normal folding of 
the mucosa 
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r Sinek writes that in colitis gm is the beneficial effects of. blood 
transfusion were first noted by Rachwalsky and H Strauss and that 
this form of therapy has been employed in Austria and Germany by 
Dzialoszynski Meyer Hen«le Bucking and Elias In his own senes 
eight v ery serious cases were treated by transfusions of 40-400 c c of 
blood and the results were most favourable in those cases in which the 
consequent reaction was most sea ere 
The writer considers multiple blood transfusions to be a valuable 
therape ltic measure Ho has had some good examples of its beneficial 
effects in his practice (summarized on p 463) H L Tidy who has 
adopted a sceptical attitude regarding medicinal measures in this 
disease recognizes the "value of blood transfusions L \ Hulst and 
H \ P Hartog in describing four case9 treated by multiple blood 
transfusions emphasize that it is necessary to repeat the injections if 
improvement is not rapidly apparent it being advisable then to employ 
blood from another donor E Jacobaohn has confirmed the good 
effects of blood transfusion especially m conjunction with non specific 
protein shock therapy He employs for this purpose Pyrifer (an 
emulsion of B coli ) giv en intrav enously \ strong sy stemic reaction is 
followed by favourable results 

Autol cemoil erapy has been practised for some years with apparent 
success by R Bensaude P Oorj andH Danz Tor this purpose 10 c c 
or more of the patient s own whole blood are injected intramuscularly 
Sulphaguatiidine {see p 94) — Hopes based upon the beneficial 
results reported in bacillary dysentery ha\ e to some extent been r ahzed 
in the author a recent experience When given by the mouth in full 
doses of 6-10 gm daily no striking beneficial results have been observed 
but when administered in rectal retention enemata (7 10 gm m 7 oz 
of water suspended with mucilage or guin acacia) it has yielded to the 
author satisfactory and suggestive successes m 6 recent acute ca s es 
The treatment is repeated daily for 7 10 successive days and the 
enema is retained usually without difficulty for 6-8 hours the usual 
precautions are taken such as raising the buttocks with a pillow and 
tilting the foot of the bed No preliminary washout is recommended 
Nicotinic acid 150 mgm daily is given by the mouth The most 
stnlung effects have been the cessation of blood and mucus in the stools 
and diarrhoea and the relief of pam One particularly acute case of 
five years duration has now remained free from symptoms for fifteen 
months The others hav e I een e jually satisfactorv It is advisable to 
■reptsA Vne i-traifffl after an mlma'i (A ’jA hays 

Other sulphonamtdes — E N Collins (1940) has exhibited sulpbarulamide by 
mouth m non toxic and parenterally in severely tome cases until the blood 
level reaches 8 10 mgm per 100 e c He has given neo pronhsd 1 gm ) efore 
each meal and a total of 5 gm within twenty four hours Toxic eymptoma 
are rebeved by nicotinic acid 150 mgm daily He cons ders that sulpbaiula 
nude d finitely has a place in the treatment of ulcerative cobti3 

Other measures Ascorbic acid (Cevitamic acid \ itarrun C) — 
G Hetenyi has emplov ed large doses of iron by the mouth (e g fem et ammon 
29 
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cit ), but since 1934 ha3 been treating case9 of colitis gravis with ascorbic Reid, 
basing lus action upon the excellent lucmostatic cfTecta of this acid and upon 
the fact that Vitamin C is missing from the tissues For this purjwse 150 mg 
of ascorbic acid are injected intravenously, at first twice, then once, daily In 
four days from the commencement of treatment, the bleeding ceases 

Mercurochrtme — A T R Andressen and J B D’AIbom consider that 
injections of merdurochrome intravenously are of considerable value in 
hastening the healing of the intestinal lesions For several years they have 
used it as a routine measure beginning with 15 c c of a 5 per cent solution 
and increasing the dose at four day intervals, until sufficient has been given to 
cause a reaction of 101-102’ F The effect of tins preparation upon the kidneys 
should, of course, be carefully watched 

Calcium and parathyroid — B Haskell and A Canterow consider that the 
rationale of calcium therapy in chronic ulcerative colitis rests on the favourable 
influence of calcium upon nutritional changes in the tissues, and on Its effects 
upon spasticity and hyper irritability of the colon They therefore recommend 
the exhibition of these drugs as a routine treatment The calcium is admims 
tered in the form of calcium gluconate, in doses of 60 grains three or four times 
dady, 3$ to 4 hours after meals the patient being cautioned to avoid eating 
between meals The parathyroid (parathormone) is injected intramuscularly, 
the average adult dose being 20 units, and injections are repeated at intervals 
of forty eight to seventy two hours There is immediate improi ement in 
bleeding from the bow el colonic apasm, and hyper irritability The diet should 
bo non irritating and sjiasra should be mitigated by doses of belladonna and 
kaolin Nine patients in whom this form of therap> had been employed were 
subsequently observed for periods of two to six jears and showed favourable 
results 

Sodium citrate and todium chloride — J T Montague, follow ing the lead given 
by Butman, Schultz, and \ an Kleeck has for some time considered that there 
are many points of resemblance between peptic ulcer, especially duodenal ulcer, 
and chronic ulcerative colitis He placed patients on a bland dietary from 
which meat and eggs were excluded The local preparation of the colon was 
effected by enemata of clear tepid water given twice daiij Schultz's m 
travenous solution was given in doses of 20 c c twice daily for two days, and 
thereafter on alternate days This consists of a combination of sodium citrate 
and sodium chloride raised to a concentration higher than the specific gravity 
of normal blood The results m cases treated by this method are said to have 
been very favourable In a few instances \onnet s citrated serum, which 
contains citrates of sodium calcium, and magnesium ammonia ted iron, and 
manganese was substituted for Schultzs solution 

Sangosiop, a preparation made from plant licmi cellulose, which is found 
mostly in the nnd of fruit and of which the active principle is pectin,* has been 
employed by Koths It is suggested that the presence of pectin explains the 
favourable results of apple diet in diarrhcea It is galactic acid ester, and has 
the most remarkable haemostatic effect It is given as an enema (160 grains to 
60 c c of w atcr), after which the bleeding is checked , the special preparation 
Sangostop is given in 20 c c doses by intramuscular injection + 

A tpechn, or Ktelelpectinate (Eli, Lilly & Co ) a preparation which has 

* 1 Pectin’ t» a cellular derivative and has a considerable share in the structure or plants 

It is to be found In complex combination with calcium in pulpy (nuts, such as apples 

t Thjs_prepa ration Is obtainable from Coates and Coates, Ltd , 0-1 Clerkenwell Road 
London, r C I 
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recently been favourably reported upon m America, appears to exert some 
action m controlling hemorrhage The author has noted improvement recently 
m advanced cases, but the preparation is not by any means agreeable to 
take and has & depressing effect In one particularly successful case 2 
tablespoonfuls were taken twice daily for 14 days, with the result that the blood 
and mucus, especially the latter, disappeared and the motions became formed 
The general condition improved enormously The metallic taste can be 
disguised by mixing with custard or arrowroot It has a tendency to cling to 
teeth and gums, which should be cleaned after each dose 

Zinc lonitalum — The zinc ionization method of treatment was first intro 
duced by J C Webb m 1911 He reported upon fourteen cases which were 
successfully rebeved by ionization the electrode being introduced into the 
rectum In 1930 J Bumford gave an account of twenty eight cases, of which 
twentj -one were considered “ cures," the first of the senes being treated in 
1923 Appendlcostomy had been performed in every instance, the large 
intestine being imgated in the meantime with normal saline solution 

Intrarectal medication. — Bismuth subgallate (dermatol), on 
account of its soothing properties and its hemostatic action, has been 
employed by many workers as an insufflation or injection into the 
bowel It is first mentioned, m 1909, bj Hawkins, who used it in the 
form of enemata with gum arabic and also with iodoform Suspended 
in oln e oil in a 5 to 10 per cent suspension, it has been much em- 
ployed by P Lockhart Muramerj, who finds it advantageous m small 
amounts (four to ten ounces), in which quantity it can be retamed in 
the rectum, and apparently can percolate throughout the colon The 
author has emploj ed it as a routine measure m recent years with a 
fair amount of success The bismuth is deposited as a bland film on 
the diseased mucosa and acts both as a protectee and as a soothing 
agent 

For granular rectitis Lockhart Mummery has applied mtnc acid to 
the granulations with a fair degree of success 

Plain olive oil wanned to body heat can be employed in the same 
manner as bismuth subgallate, and can be retamed for two to four 
hours Cod Iner oil, which is said to have a healing effect upon the 
granulations, has been used in recent years in the same manner, hut its 
rather pungent odour is apt to act as a deterrent H Gainsborough 
(1939) has obtained good results in six cases, with resulting remissions 
lasting as long as two years The best results w ere seen in tho«e cases 
with shortest previous histones This treatment is combined with 
Iso gel (Allen A Hanbury) by the mouth Retention enemata are not 
commenced till the charfbcea 'has "been checked with opium T) Smith 
uses sodium bicarbonate, one drachm to the pint, as a cleansing enema 
preliminary to running m eight ounces of olive oil With this he gives 
one drachm of Magnolax three times daily and full doses of belladonna, 
sodium bromide, and chloral hydrate to overcome colonic spasm 
Recently J B Eyerly and H C Breuhaus claim to have obtained 
good results by the injection of aluminium hydroxide and kaolin as a 
retention enema The initial dose is two ounces, increased by the same 
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amount till tlit maximum of tight ounces is re iclitd Hie injections 
are given daily The colon is cleansed with a pint of warm water, and 
this is followed, after an hour, by a retention enema of three to five 
ounces of kaolin and aluminium hidroxido hi 90—1 50 cc of warm 
distilled water 

13 B Crohn and B D Ito«enak recommend retention mematft of 
neutral acnfiavme m strength of 1 4,000 normal saline as a daily 
routine, lmt they add that when it appears to give more irritation than 
relief it should be discarded Lups lias tried enemata of 2 per cent 
bone acid solution, potassium permanganate, ichtliyol, bismuth carbon- 
ate (J-l per cent ), silver nitrate, protnrgol, and camomile and tannic 
acid 1 100 In rases of persistent bleeding from the rectum as in the 
localized stago of granular rectitis, tannic acid suppositories (three 
grains acid) have been found, in the authors practice, to be most 
useful 

litamm A — Hachct and Kusson consider the application of carotene an 
efficacious treatment It is given in disoxvgenated olive oil (By la), with a few 
drops of laudanum, in 2-3 cc doses applied direct to the ulcerated surface 
after a cleansing enema 

■intntn* treatment — Antivirus (Besredka) is a filtrate of a medium in which 
streptococci and staphy locotu have been grown for a long time E J Oeatcriin, 
A XV Johnson Kinsey and T Willett have employed the substance as a 
rectal injection bv first cleaning out the bon el with a boracio enema and then 
running m IB 20c c ofantmnisbymeansofarcctaltube The patient should 
be kept turning from side to side so as to retain the antivirus as long as 
possiblo It is claimed that the substance acts throughout the whole colon, and 
that fifteen cases have been successfully treated 

Mult if or 0 erapv — E Rey e has employed this form of t reatment, w Inch was 
introduced bv Niaslc of frciburg It anus at nltcnng the intestinal flora and 
also following the tdci of Metrgar (1028) at introducing bacteriophage and 
immune bodies from a healthy bond into the diseased one A cleansing enema 
is given to a healthy person v, ith one litre of water , the result is filtered and 
the filtrate is given to the ulcerative colitis patient twice daily ns enemata of 
250 c c each Reje took pure cultures of IS col i organisms from the feces of 
six normal persons then transplanted them into broth with glucose and 
injected the cultures as an enema twice daily into the bowel of six patients, 
who were greatly benefited 

Additional i ntrarectal measures — II L Tidy lias on several occasions 
expressed his conviction that on the whole gentle and palliative methods of 
treatment produce favourable results The most efficient treatment in Ins 
opinion, is the use of starch enemata of 60-100 c e containing 10-20 drops of 
tincture of opium Not more than one enema should be given in twentv four 
hours, and not more than four a week These enemata should be continued 
until the number of stools has been reduced to five or six a day 

In the second stage when the irritation in the colon has been reduced simple 
colonic washes consisting of 1 200 c c of normal saline are employed These 
are run in from a glass funnel not more than one foot above the level of the 
rectum and should take at least tw pntv minutes to administer The injection 
of them should nev er be hw rated Three or four of these washes should be given 
a Week. 
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In the third stage medicated enemata should be employed Tidy uses 
albargin m the strength of 1,6 gramme to 800 c c A simple colonic wash is 
administered two hours previously The albargin solution should not be 
retained longer than fifteen minutes, and not more than three should be given 
each week on alternate days 

In the after treatment reliance should be placed chwfiy on kaolin and char 
coal as a method of relieving symptoms 

Insufflation of the rectum has been employ ed, using powders such 
as the following Dermatol ^bismuth subgallate) fifty parts and 
tmme acid and sodium chloride fit e parts each or talcum ten parts 
with dermatol or xeroform. fi\e parts each Bismuth submtrate 
and triba8ic calcium phosphate, 1-2 drachms and kaolin, 1 ounce 
three times daily, are recommended by Bargen In cases with 
achlorhydria, diluted hydrochloric acid is used and when the disease 
is associated with profound anaemia iron in large doses such as ferrum 
redact um, 8-6 grammes daily (Schotmuller), may ho employed For 
tenesmus, suppositories containing tho following ingredients are 
recommended — 


Ext be II ad 
Ddaudid 
01 cacao 
Bala perur 
Ext ha mam 
Calc chlond 


02 
0 003 


grm 


0 15 
0 03 
0 05 


D C Hare has recorded successful treatment with liver injections 
combined with massive doses of iron 
General summary oj effects of medicinal treatment — Amid the welter 
of therapeutics which have been applied and have already been 
described, some attempt must be made to lay down certain mam 
lines of treatment In the author s experience, blood transfusion 
is of first importance in budding up the patients lesistanco and in 
combating both the mechanical loss of blood and the toxsemia Again 
and again, jt has pro\ ed the means of saving the patient s life {see 
p 468) The bi-it results are undoubtedly obs< n ed in those cases in 
which amemia is a prominent factor 

The following are the medicinal measures which have been found 
useful m practice at the Hospital for Tropical Diseases 

To check diarrhoea — Kaolin in some form or other probably the 
best form is Kaylene oil, which contains liquid paraffin and kaolin , 
"Ka'ldrox ’(one drachm three times a day) is also a good preparation 
’When pain is a prominent feature, opium combined with chalk in 
the following mixture affords relief — 

li Tinct opu 5 min 

Ol ncm 3 min 

Mist cret ad } oz 

Half an ounoe to be given four hourly 
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R Pulv ipecac co 10 gr 

Salol 10 gr 

Bod bicarb 20 gr 

Bism submtras 25 gr 


In powder form 


To alleviate spasm and tenesmus the following prescriptions have been 
found useful — 


Tmct bellad 
Sod brom 

Ehx takadiaatase sed 
Mist mag hydros 
Aq tnenth pip ad 

Half an ounce to be given four hourly 


1 drm 
1 drm 


2 E Bism saheyl 15 gr 

Salot 5 gr 

In powder form three tunes a day 

3 R Pulv ipecac co 10 gr 

Salol 10 gr 

Sod bicarb 20 gr 

Bism. submtras. 30 gr 

In powder form three t mes a day 

4 Starch and opium enema 4 oz 


To relieve coltcl y pains and as ar antispasmotlic Rivanol retention 
enemata 4 ouuceB to be retained one to two hours art* useful 
Rivanol (2 ethoxy 6 9 diamino aendine lactate) is given in a strength 
of from 1 2 000 to 1 500 It is credited with a general antiseptic 
action on pus producing cocci — strepto and staphylococci It is 
incompatible with acids and with normal saline 
To relieve flatulence — 

Medicinal charcoal (Bragg) 

Charkaolin (Allen & Hanburv) 

Pepsin bismuth and charcoal tablets (Boots) 

To checlc intestinal bleeding — 

Tannic acid retention enemata (10 ounces containing 5 per cent 
tannic acid) 

Tannic acid suppositories (tannic acid 3 gra ns) 

Vor anosmia — 

Blood transfusion 

Large doses of iron fern et amnion cit 30 grains three times daily 
Eatan (a muscle and beef extract made by Fassett and Johnson) 
one teaspoonlni in ha'll a tumherlul ol water lour times daily 
General stimulant — 

Intravenous injections of glucose 5 per cent in normal saline 10 
ounces 

Intravenous injections of calcium gluconate (Sandoz) 8 ounces 
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Stdahtts — 

Chloretone, 10 grains 
Tinct opn , 10 minims 
Pair jpecac co , 10 grams 

The application of bismuth subgallate in olive oil, especially in 
chronic cases, has already been dealt with 
Psycho- and physio-therapy. — The psychological aspecta of nicer 
ative colitis arc an important factor , in somp cases they almost appear to be 
the dominant one A J Sullivan has studied the psychiatric background in 
eighteen ont of twenty five consecutive cases, and in fifteen the emotional 
disturbances appeared to be of definite etiological significance He claims 
that psychotherapy in most cases produced striking results 
Physiotherapy has also played a role Lups in his summary, claims that 
it is necessary to give exposures of ultra violet raj s sufficient to bring on a 
reaction associated with eiythema and desquamation 

Dietetic measures — It has lately come to be realized that starva- 
tion diets have no place in the routine treatment of ulcerative colitis 
The colon normally functions as a storehouse for substances which are 
later expelled , the best foods are those which are well absorbed by the 
«mal! intestine Some authorities commence treatment of the acute 
stage by withholding all food for two days Rankin, Bargen, and Buie 
consider that, in a diet for chronic ulcerative colitis, the main require 
ments are that it shall be nourishing and of low residue — furnishing 
from 2,000 to 8,000 calories— and shall be given m as attractive a 
manner as possible Milk, it is generally held, is not well tolerated 
in the acute stages, but can be added later when absorption is better 
established. 

The bland diet consists of Cereals, two slices of lean bacon, one 
egg, toast, butter, and coffee for breakfast Meat soup, minced meat 
finer occasionally), potato, bread and butter, custard, junket, or 
cornflour pudding, tea, and sugar for lunch , Steamed nee, plain fish 
and simple pudding for dinner No fruit or vegetables should be given 
at first Beverages should not be iced Afterwards bananas, veget 
able puree, and two glasses of milk may be added 
The German authonties advocate Moro's apple diet which is used in 
persistent acute diarrhoeas both m children and in adults For adults, 
seven to twenty medium sized apples are needed per day They 
should be peeled and cored, and then chopped up so small as to go 
brown Three to ten ounces of this puree are given at each of four 
meab in the day for two days, during which time no other food at 
all is taken, except weak tea if the patient is thirsty 
Gradual transition back to normal diet is effected by tbe following 
scheme 

Breakfast —Tea, or cocoa made with water, rusks stale bread, small amount 
of butter 

Midday — .Meat broth free of fat, lean meat or ham, puree of potatoes, 
bananas, rusks, stale bread, cheese 
Tea — Tea, rusks, small amount of butter 
Evening —Same as midday 
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One of theve meals is substituted each day for one of the apple meals 
until tho patient » no longer ha\ ing any tipples, and then a slow return 
to normal diet is made 

A presen ed apple powder is sold under the name of Aplona * This 
contains an astringent principle and is always ready for use It is 
said to exert a specific action on the mucous membrane 
Salt deftciencij in ulceratne colitis — Silt deficiency is common in 
ulcerative colitis, as it is in Addisons disease, pyloric stenosis, exces- 
sive sweating diarrheal and vomiting C b Welch, M Adams, and 
E C Wakefield of tho Mayo Clinic have shown that m ulcerative coliti* 
tho deficiency is due to tho response of tho body to a forced and con 
tinuous loss of protein material In this condition the blood urea tends 
to lie low , pointing to a small kataboliim of amino acids and indicating 
tbut all the available amino acids are being utilized for the synthesis 
of the protein which is being lost The urea nitrogen consequently 
forms much le«s than the normal 70-80 per cent of the total nitrogen 
leaving the body 

Hence, it is well to poiut out, a diet hberul in proteins is necessary 
m ulcerative colitis 

Tho following is a specimen of high protein diet lor ulcerative colitis : 

First Stage 

Breakfast — 1 oz fish, 1 egg and 1 egg white, 3 oz shimmed milk, bread, 
butter, tea, sugar 

11 am — 5 os 6kunmed milk, 1 egg 

Midday — 5 oz lean meat, 6 oz skimmed milk, 1 egg white, potatoes, 
milk pudding, sugar, fruit 
Tea — 2 oz tnflk, bread, butter, jam, sugar 

Supper — 5 oz fish, 6 oz skimmed milk bread, butter, fruit pudding 
(190 grammes protein) 

Second Stage 

Breakfast — 5 oz fish, I egg and 2 egg w hites 3 oz milk, bread, butter, 
sugar, marmalade orange 

Midday —4 oz lean meat, 6 oz. milk, 2 egg whites, potatoes orange 
Tea —1 egg, 2 oz milk, bread, butter, jam, sugar 

Supper — 6 oz fish J oz cheese 1 egg white, potatoes, bread, butter, fruit, 
orange juice, 5 oz skimmed milk, 1 egg 
(220 grammes protein) 

SuitutiAL measubes - — When medical measures have failed — and 
this occurs, it must be confessed, in a fair proportion of cbscb — or 
when complications ensue, as they so commonly do, then surgical 
drainage must bo employed The nature of this drainage varies 
according to circumstances 

Appendicostomy — The most simple method of obtaining thorough 
drainage is by appendicostomy, and this operation lias been much 
practised Alleviation has been observed by the author and many 
others , tins opt ration affords a method of cleansing out the colon and 
* Coates & Cooper, 91 QerkenweU Koad, E C 1 
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of surmounting a crisis, especially if the drip saline method of continued 
irrigation is einploj ed A bed pin, provided with a rubber ring and 
aperture for drauiage, on which the patient reclines, pro\ ides a practical 
means of continuous drainage 

On the whole, modem opmion is averse to appendieostorny, or 
caecostomy, as affording insufficient relief to justify their continuation 
Also, irrigation of the colon tlirough a cascostomy opening is not con 
sidered to have any special advantages over irrigation through the 
rectum 

The operation, is performed as follons — 

1 The peritoneal cavity is opened by a small incision in the right iliac 
region A muscle splitting incision, or one at the outer margin of the right 
rectus muscle with retraction of the muscle inward, may be employed 

2 The appendix is brought through the abdominal wall without damaging 
its mesentery, and the caecum near the appendicular base is fixed by two 
catgut sutures to the parietal peritoneum 

3 The tip of the apex is fixed to the skm of the Abdomen as it lies without 
tension on the abdominal wall 

4 The abdominal wall is closed, taking care not to strangle the appcndicu 
lar mesentery 

5 None of the appendix is removed, but a rubber appendieostorny catheter 
is inserted into its lumen, passed into the caecum, and held in position with a 
catgut suture 

6 After seven days the unwanted portion of the appendix is excised 
An appendieostorny must not bo performed if the appendix is fibrosed or 
very short 

The operation of valvular cacoslomy is performed as follow s The operation 
is performed under local anaesthesia or gas and oxygen The abdomen is 
opened by a suitable nght iliac incision, and the wound edges are protected 
by game pads The caecum is identified and partially extruded through the 
wound It may bo friable and should therefore be handled with care This 
portion is emptied of gas and then clamped by a curved gut clamp A purse 
string catgut Buture is put into the wall in the region of the anterior longi 
tudmal band m readiness for the catheter A No 12 Jaques rubber catheter 
is taken, and an extra hole is cut near the usual opening The cacum is 
opened with the cautery or scalpel and the catheter inserted The puree 
string sutures are inserted inverting the caeca! wall like a milk bottle 

Irrigation should be performed twice daily, the best solution for 
this purpose being normal saline under about 1J foot of pressure 
It is a good plan to put a rubber tube into the anus and to place tho 
patient over a rubber protected bed pan while the irrigation is being 
performed, m order to obtain an efficient through drainage 
Surgical operation offers a definite but much debated method of 
treating ulcerative colitis It is generally conceded that it should 
be undertaken onlj after due deliberation and only m those cases 
in which all other remedial measures hav e failed to afford relief The 
results are often brilliant, and at is unreasonable to assume that it is not 
justifiable jn any circumstances 

JI Donati considers that ileostomy, cacostoiny, and colostomy of 
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the ascending colon may any of them he indicated, according to the 
nature of the case Partial cqlectomy tan be performed , but total 
colectomj is absolutely contra indicated 
Ileostomy — L S Kilbrick and It II Miller in rt cording twenty nine 
recent cases, covering a period of ten years m which ileostomy had 
Teen performed, recommend this as the only operative measure which 
should be seriously considered Of these twenty nine cases ten have 
required a further operation of total or subtotal colectomy The 
indications for cokctoray are end to be polyposis recurrent attacks of 
ft,\ er, malaise and continued antenna Both operations — -ill ostomy 
and coh ct omy-r-should be preceded and followed by blood transfusions 
Bargen Brown and Rankin hav e reported eighty two cases, ranging 
in ago from sea on to sixty one years in w hich ileostomy has been 
performed Tho most beneficial typo is the one barrel ileostomy 
They consider tbe results of tlus operation to be satisfactory especially 
when performed to rehex e the chronic complications of the disease 
hut they recommend that it should not bo performed in uncompli 
cated cases unless other forms of treatment lime been thoroughly 
tried I rom their extensive experience they do not consider that any 
other operation e g appendicostomy ciecostomy or ileo sigmoido 
stomy give the same result They have observed that stricture of the 
affected colon inevitably takes place after ileostomy 

F W Rani in has issued an additional report upon a senes of five 
cases of colectomy for diffuse pseudo polyposis and other complications 
of chronic ulcerative colitis In four the colon was removed down to 
the recto sigmoidal junction and m the other total colectomy was 
performed Rectal polypi were treated by vigorous figuration 
H W Cave and \\ F Nickel (1940) Lave reported upon 80 
ileostomies with 7 deaths (mortality rate 23 per cent ) This rate is as 
high as 45 pi.r cent in emergency ileostomy Tins operation should not 
m itself be regarded as a eurativ e process thej hold but as the first step 
in the complete removal of colon and rectum 
J It Regin and L H Mensmg (1932) perform the operation m two 
stage* Ileostomy is done at the first stage and at the second tho ileum 
is anastomosed to tho ctecum Appendicostomy* is also frequently 
earned out to guard against gas tension in the line of the lleo-cTCOslomy 
D P MacGuire considers that ileostomy should he performod only 
if the patient and Ins farody fully understand that the opening is to bo 
permanent He considers that aseptic technique is extremely im 
portant as m long standing cases of ulcerative colitis there is a great 
influx of pathogenic bacteria into the colon and terminal ileum 
R B Gattell considers that transverse ileostomy is the operation of 
choice and is of great v alue in chronic cases W tteisscnborn (1939) 
hi s reported the successful remov al of the colon from c tecum to anu3 
Tlio patient, a man oilS recovered with a permanent ileostomv opening 
In cases of exttnsive pen rectal abscesses or rectal strictures, 
colostomy may be required for temporary drainage but usually in 
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eases of this «cv enty the greater portion of the large intestine is involved, 
so that eventually ileostomy becomes necessary 

Prognosis — It is difficult to predict, with any degree of accuracy, 
the turn of events in a given case of ulcerative colitis It is such a 
variable and irregular disease But, from a study of the figures given 
during the last twenty five years, it appears that the prognosis in a case 
of average sev enty is by no means good 

.Mortality rale — In a discussion held at the Boyal Society of "Medicine 
m 1909, it was recorded that, out of 288 cases collected from the records 
of seven London Hospitals, 50 per cent had died In 192S, Belling 
ham Smith reported that twenty four out of Ins forty six hospital 
cases had died (52 per cent ) Recent statistics are rather better 
According to L S Kilbnch and R H Miller, who record a senes of 
149 cases, the mortality rate is 18 per cent In twenty (74 per cent ) 
deaths followed some operative procedure , deaths also occurred from 
peritonitis, widespread sepsis, and local disease, such as pneumonia 
'X L Hardy and E Buhner record thirty one deaths in a senes of 104 
cases, seventeen in male and fourteen in female pvtunts and they 
remark that the survival rate is much improv ed after the first year and 
even more so after the second Of this total, over half died in the first 
year, 82 per cent m the second, and 17 per cent thereafter 

Lockhart Mummery, m his senes of 459 cases had thirty three deaths 
from the following causes perforation and general pentomtis, nine 
exhaustion, seventeen , septicasmta four embolism two and 
anuna, one Perforation of the colon constituted one of tho commonest 
forms of death , in two cases more than one perforation was present 
Perforation of the ulcer may actually occur without causing general 
pentomtis 

The expectation of life appears to be fairly good in pn vate institutions 
as E I Spnggs’s (1931) statistics at Ruthin Castle show a mortality 
rate of only about 12 per cent 

A F Hurst, at New Lodge Clinic, 1921-34 has treated some forty 
patients with very favourable results the mortality rate m this senes 
being as low as 7 5 pf-r cent He believ es that the mortality should not 
exceed 5-10 per cent of patients receiving adequate treatment It is 
doubtful, however, whether the majonty of specialists who have had 
extensive expenence in intestinal diseases would agree with Hurst in 
holding that a large majority of patients with ulcerative colitis, however 
severe, should recover eventually so completely as to be able to lead 
a life of normal ictivity There is always a very great tendency to 
recurrence Relapses are apt to be brought on by supenmposed 
infections, especially tonsillitis, and by fatigue or mental strain 
Hurst has pointed out that in younger patients the colon, when 
examined after giving an opaque enema, may show an abnormal 
appearance, and yet the patient may not have suffered from diarrhoea 
for years 
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Hurst Ins given th<» following table from his own statistics as well 
ns those of E Spnggs 

Well or carrying on (0 (77 6 per cent ) 

luot well » (10 6 ) 

III 2(24,) 

Dead 8 (94 , ) 

Of the 60 rcco\ erics, 38 had no relapsi a and 28 had relapses 
from which they recovered 

Duration of ihe disease — T L Hardy and E Bulmer, m their senes 
of cases from tho General Hospital Birmingham found that th 
case of shortest duration — a fatal case — lasted six weeks and at the 
other extreme there w is a patient suffering from the intermittent 
typo of the disease who succumbed eventually after thirty six years 

According to these authors the most unfavourable type of case is 
the one showing on acute onset and the most favourable *lio one 
characterized by intermittent attacl « with complete freedom in the 
intervals 

Helapset, — Bulks an 1 Bargi n (l')34) discoura 0 e m unduly optimistic 
stato of mind when tin treatment appeirs to have hint successful 
nt the termination of the attack The joy of the patient will not lx 
shared by flu wisi physician who basing Jus I now lodge upon Iht 
fundamental pathological changes in this disease will realize that the 
condition may rtetir 

The histones of 232 consecutive cases of chronic ulcerative colitis 
in the Mayo Clime have hem analysed 209 pitnnts had received 
medicinal treatment and twenty three had been previously subjected 
to some form of short circuiting opernti >n In 140 pntii ills no less than 
276 recurrences of colitis were noted Infections of tin upper part of 
tho respiratory tract were held directly responsible for the great majonty, 
but an appre u ible numbe r (12 per cent ) were associate 1 with conditions 
which triuimti/cd or increased the irritability if the gastro intestinal 
tract 

Immunization against diplosfcrcptococci was carried out as a routine m the 
treatment and this appeared to be an infrequent cause of the reactivation of a 
quiescent colitis In 3 3 per cent of patients this occurred before tho fourth 
injection of vaecme usually it followed the first 

Recurrences after abdominal operations were rare but four were secondary 
to appendicectomy Twenty three recurrences (8 2 per cent ) were associated 
with allergic manifestations 6ueh as hay fever Some women patients with 
quiescent colitis passed through pregnancy delivery and the puerpenum 
without unfavourable incidents In seventeen cases relapses were preceded 
by bodily injuries chorea acute exacerbations of chronic arthritis etc 

Tho seasonal incidence of relapses Jus also been noted , there i* a 
definite tendency for the relapse rate to be lowest in the summer 
months The tendency to relapse was found to decrease with age, so 
that in the same period of time the patient over forty may be expected 
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to have only three filths as many relapses as the patient of under 
twenty 

It might be assumed that the more extensile the involvement of the 
colon, the more frequent the number of recurrences, but there appears 
to be no rule governing this factor 

Once the disease has made its appearance, the mucous membrane 
and indeed all the layers of the bowel-wall are permanently altered, 
and in the healing process swellings polypi, and strictures may form 
Even when such strictures interfere with the passage o! the normal 
fecal contents, no special tendency to relapse appears to be induced 

As already related, the most important factors m producing relap-o 
are found in infections of the upper part of the respiratory tract, which 
apparently accounts for the high percentage of them that occur in 
winter Attempts to improve matters by removing infected tonsils 
may only result in bringing about a severe relapse 

According to the studies made bj C D Murray, psychological and 
hysterical stresses appear also to be predisposing factors during the 
thud and fourth decades of life. 

Summary of the author' a aeries of forty cas*s of xdeerolue colitis (1920-37) 

This resume gives, in succinct form, some of the facts to which reference 
has been made m the text 

Sex males, ten , females, thirty Average age twenty to thirty eight, 
eldest fifty Deaths in hospital two (5 per cent ) Residence abroad nine 
only, in India, Ceylon, Australia, and South Africa All clinical degrees of 
seventy were noted 

Pyrexia. — Majority pyrexia), exhibiting various degrees of fever, four 
apyrexial One woman of twenty six exhibited continuous remittent 
pyrexia ( 102-1 OT F ) for three weeks after cessation of active symptoms 
and when stools were normal \o cause for this fever w as discovered, 
but it appeared to be entirely beneficial as the disease, which had 
lasted for four years, ceased and she returned to Bunna in good 
health (Chart 14 ) 

Complications — Arthritis, parotitis, pen rectal abscess (very extensive, 
fatal), stenosis of bowel, and multiple hemorrhages 
One woman of forty six was treated for four senous relapses within six 
years, with intestinal haemorrhages so 8e\ ere as to impenl life , mul 
tiple deep ulcerations throughout the large intestine were seen by 
X rays after banum enema , fistula- opened into tbe vagina but 
healed without surgical interference She recovered on each occasion 
after repeated blood transfusions, and is now (1937) well, with no 
anemia, or any external symptoms 

Granular rectitis.— Three cases primarily diagnosed as granular rectitis 
developed into classical ulcerative colitis 
Operativ e treatment.— A ppendicottomy, tw o cases, performed 1931 and 
1932, both clinical successes , have preferred to keep appendicostomy 
patent 

Appendicectomy, one case, in which pathological appendix was 
demostrated and removed with considerable benefit to the patient 
Valvular cacostomy, one critical case, in a woman of thirty four, who 
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had suffered for seven years she was 3| months in hospital and was 
lavaged daily with sis pints of saline through ctecostomy opening 
Great clinical improvement disrbargi J with colotomy belt 
Ileostomy one very successful case in man of twenty five (Figs 79 
79) His illness commenced in South Africa in 1931 with very severe 
djsinterj thought to be bacillary and generalized arthritis In 
April 1932 he w as admitted to hospital with great antenna emaciation 
(loss of 70 lb) mgbt sweatB arthritis S gmoidoscopic appearances 
were typical and \ raja after banuni enema also gave typical appear 
nnces In Maj a complete membranous cast of the large intestine was 
jpnt I'iJj 



evacuated Appendicostomy May 1932 gave norehef \ alvular 
escostomy September 1932 with lavage through the caecum plus 
bismuth subgallate in ohve oil brought about great improvement and 
an immediate gam m weight Blood transfusions and continuous 
intravenous dnp saline were required periodically as the condition of 
the pat ent became critical 

It had not been realize l at th s time how rapidly stenosis of tha 
isolated colon proceeds and aft?r every care had been taken to ascer 
tain the state of ti e lumen of the colon the c'ecostomy was closed 
Three months later when all was apparentlj go ng well the acute 
symptoms returned an 1 the state of the pat ent once more became 
critical After a douf Je barrelled ileostomv (March 103 (} when It 
was found that an advanced degree of stenos s of the transverse ana 
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descending colons had taken place the general condition of the patient 
once more unproved and blood regeneration quickly took place In 
October 193o be neighed 12 st 4 lb and was comfortably fitted 
with a colotomy belt J»o excoriation of the skin was noted In 



Fig 78 — Very acute case of ulcerative Fig 79 — Appearance of the same 
col tls. Appearance of patient three patient before operative treatment 
months after ileostomy 


February 1936 he was re admitted with intestinal hemorrhage, 
proceeding from pseudo polypi which had formed in the sigmoid colon 
and this was checked by tannic acid enemata I per cent Since then 
he has remained in good health 

Bargen s serum was given continuously and in large quantities in 
tins case and had no appreciable effect upon the disease 


CHAPTER XXV 

MERCURIAL COLITIS, UR/EMIC COLITIS AND OTHER 
FORMS OF TOXIC COLITIS, INCLUDING THYROTOXICOSIS 

MERCURIAL COLITIS 

MracuniYL poisoning in its clinical manifestation’! may bo divided 
into three stages (<i) the acute, which generally takes place in 
suicidal casts from an o\ erdost* of mercunc chlorido (b) the subacute, 
usually occurring from therapeutic overdosage, for trample, during 
treatment for syphilis and (c) the chronic, found in industrial workers 
A largo proportion ol ttioso exposed to mercury may he affected, mainly 
because the adhesion of the metal to the skin and the inhalation of 
mercury vapour makes efficient protection difficult 

The immediate effects of mercurial poisoning are due to coagulation, 
irritation and superficial corrosion to which the mucous membranes 
are susceptible The objective symptoms aro a metallic taste, saliva 
tion, burning sensation and, subsequently, ashy discoloration of the 
mouth and pharynx Later the large intestine and kidneys become 
inv olved nud within three days tho urine becomes scanty, with albumin 
and casts Anuna becomes established and deith may ensue within 
one weel 

Pathology —The macroscopic and microscopic appearances of 
the mucous membrane of the large intestine resemble those of severe 
ulcerative colitis There is humorrbagic congestion and coagulation 
necrosis leading to ulceration The kidneys exhibit the appearance of 
acute nephritis often with calcihcation of the epithelium of the con 
voluted tubules 

Tins pathology is interesting in so far as it has a hearing on the 
retiologj of ulcerative colitis 

Thus J A Baigen k E Ostwberg anil F C Mann, working on 
absorption and excretion of arsenic bismuth and mercury by the colon, 
found that lesions appearing after intravenous injection of mercury 
(as in H M Baldwin s experiments) are duo to actual excretion of 
llit poison through the intestinal epithelium Possible in addition, 
tlio rtnal lesions predispose to the formation of toxic substances , and 
it might be inferred that a similar toxin (or toxins) is excreted na tho 
intestinal mucosa in ulcerative colitis 

Symptoms — When mercuric chloride is taken by the month in doses 
pf one gramme or more, it produces little effect if vomiting occurs 
within three minutes , hut should this be delayed for five minutes, 
toxic phenomena set in Other soluble mercuric salts the chloride, 
iodide, and cyanide have approximately the same toxicity, though the 
toxicity of organic compounds with firmly bound mercury is relatively 
low 
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Stomatitis is tho earliest symptom of excessive therapeutic use or 
of chrome poisoning It occurs as readily when mercury is used by 
inunction or injection as when it is taken by tht mouth Tetor, 
a metallic taste soreness of the gums, and sahvition (ptyaljsra), are 
its accompaniments If the mercunc dosage is pushed further, the 
gums blacken and, later again, the tongue swells and ulcerates In a 
chronic case of severe poisoning all the teeth ina\ bt lost and necrosis 
of the jaw may ensue 

The mechanism of stomatitis and colitis 13 thought to be connected 
with the precipitation of mercunc snlphide which takes place in the 
capillary endothelium in the mouth and colon, the sulphide being 
formed by the interaction of putrefying matenal with the circulating 
ionized mercury It is toxic to tho cells with which it is m contact, and 
the injured necrotic tissue furnishes a starting point for ulcerative 
micro-organisms, especially B fusiform* and Sjnrochceia denhum and, 
m the large intestine, Bacillus coli 

The symptoms of metcunal colitis may greatly resemble those of 
ulcerative colitis , there is the same passage of blood stained muco pus 
together with pain and tenesmus At other times the symptoms are 
those of a chronic and uncontrollable dnrrhcea * 

In urological literature specific instances are to be found m which 
symptoms of acute ulcerative colitis have suptrv ened upon some simple 
urological operation such as cystoscopy A senes of such cases have 
been reported m recent yeat3 A L d Abteu and A C Lysaght (1936) 
recorded three The onset was as sudden as it was unexpected, for the 
subjects were healthy men without any suspicion of renal inflammation 
Two were fatal and the colon Bhowcd an extraordinary degree of recent 
hypertrophic ulcerative colitis, the mucous membrane smelling strongly 
of ammonia In a second paper in 1936 these tame authors put forw ard 
the idea that undue susceptibility to mercury might possibly be tho 
determining cau e e, as the instruments used at cysto-copy had been 
previously disinfected in 1 8,000 oxy cyanide of mercury solution 

This matter has now been finally cleared up by B H Page and 
C "Wilson (1940) who encountered this condition in three patients after 
cystoscopy in which mercury oxycyamde had been used as a sterilizing 
agent In two, diagnosis of mercurial poisoning was arrived at during 
life and proof was obtained of the presence of this metal m the organs 
post mortem 

Acute mercury poisoning after cystoscopy might possibly be due to 
mistaken use of a too concentrated solution, abnormal circumstances 
leading to excessive absorption, or idiosyncrasy When the morbid 
changes m the bladder aro unusually severe this may aid absorption 
There is now no doubt that oxycyamde of mercury m examinations of 
the unnary tract is highly dangerous 

* In lead poisoning Uie most pron meat symptoms are ‘ lead colic, a paroxysmal pain 
eased by pressure together with oliguria and obstinate constipation la arsenical poison 
lag there is vomiting tirst and then acute dtarehcea resembling cholera 
80 
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Treatment — The first essential, when mercury has recently been 
taken by the mouth 13 to produce emesis Milk and calcium sulphide 
by the mouth, should subsequently be given in large quantities, also 
eaemata containing 10 per cent sodium thiosulphate A popular 
antidote is three raw eggs and a quart of milk followed by gastric 
lavage A hypopbosphite peroxide mixture is very effective , sodium 
hypophosphite, 1 gramme mlOcc of water, and hydrogen peroxide 
See should neutralize 0 1 gramme of mercuric chloride 

UREMIC COLITIS 

In the uxasmic state whether produced by the intrinsic condition of 
the kidneys or the accompaniment of some other disease gastro intea 
trnal symptoms are extremely common Diarrhma is associated with 
vomiting, and both the stools and vonnt contnm considerable amounts 
of urea Very often blood and mucus are present m the stools, which 
then resemble those of a case of aente ulcerative colitis This is the 
statement made m most textbooks of general medicine Little or no 
original investigation into tins infrequent complication appears to have 
been undertaken 

There is considerable evidence that violent inflammatory disturb 
ances of the alimentary tract do accompany both acute and chronic 
urinary disturbances Ihe lesions of the mucous membrane appenr to 
be caused by the excretion of urea through the intestines In their 
pathology and general appearance they resemble ulcerative colitis 
(Plate X\ 1 facing p 481 ) 

COLITIS TOLLORING RECTAL MAGNESIUM SULPHATT 

In the pre operative treatment of many forms of cerebral disease 
with lugh ceribro spinal fluid pressure for example m brain abscess 
a 25 to 50 per cent solution of magnesium sulphate is often given 
per rectum four to six hourly for one or two days with the object of 
reducing pressure temporarily so that an operation can safely be 
performed A certain percentage of such patients develop definite 
signs of rectal irritation with blood and mucus in the stools In such 
an event the administration of magnesium sulphate per rectum must 
be stopped and it must be given orally if the patient is conscious or 
intravenously if he is comatose The last method is not safe, however 
and should always bt av oided if possible The method of choice , unless 
colitis supervenes is always per rectum Ihe colitis takes about three 
days to subside after medication by this route is stopped 

It is suggested that further investigation of this form might shed new 
light upon the tetiology of mucous cohtis (p 421) 

YfTHESi KHD hTfYJKTTfi tDTjTHS 

The drugs most commonly used per rectum to produce anesthesia 
are ether paraldehyde and avertin That they can pro luco proctitis 
or cohtis is indisputable and therefore care must be observed in their 
use and close attention paid to the recognized technique 
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Ether, as vapour or as liquid dissolved in saline in the form of a rectal 
application, has fallen into disfavour owing to the difficulty of inducing 
anaesthesia and to the serious after effects Dudley Buxton describes 
the method m detail and writes of such aftereffects as ‘ colicky, pains 
in the mtestines, urgent tenesmus, diarrhoea, sometimes dysenteric 
m character ” 

Used as a 5 per cent solution in warm normal saline apart from 
technical difficulties, more success has been obtained but Amd des 
cnbes diarrhcea in his cases 

Ether in oil (olive or carron) ^eeras, however, to be free from the 
objection of causing irritation of the bowel and Gwatbmey, using a 
75 per cent solution, claims to have had no trouble Hatcher adv ocates 
a 50 per cent solution as the maximum strength on account of the 
fear of colitis but, from experience of some hundreds of case-,, Mennell 
reports that no trouble need be anticipated in the rectum from the use 
of a 60 per cent solution of ether in ohv e oil The ensuing anesthesia 
has however, to be supplemented 

Paraldehyde given per rectum is extensively used as a preliminary 
narcotic for children, but it is used only in such a way as to induce 
sleep, anesthesia then being procured by other means A 5 and 10 per 
cent solution in saline is frequently given m doses gauged by body 
weight Any proctitis following such dose-, is negbgible, though slight 
tenesmus has been said to occur 

Avertin is nowadays used most extensively and is given by the 
rectum m a 2£ per cent solution m doses calculated by body weight 
.(0 1 gramme per kilo) It is tnbromethyl alcohol and is unstable in 
solution, readily decomposing into toxic bromine compounds which 
are very irritating to the intestine It must be freshly prepared 
for every patient and dissolved in distilled water at 113° F (45° C ), and 
the solution must bo tested with Congo Red before use Cooling allows 
crystals of avertin to be precipitated and warming leads to its decom 
position 

If due care is taken in the preparation of the solution, irritation of 
the rectum v ery rarely occurs and is then only transitory In a senes of 
5 000 cases pubhshed by L B Mueller there were only two cases of 
rectal trouble One was a minor incident but the second was more 
senous, necrosis of the intestinal mucous membrane being found 

DISEASES OF THE THYROID 

Thyrotoxicosis — Among the many clinical manifestations of 
thyrotoxicosis, chronic diarrhma 13 a feature , it may indeed consti 
tute the one outstanding symptom This is a common experience in 
the fully developed exophthalmic goitre, as well as in the lesser degrees 
of thyrotoxicosis It is found in. both sexes In some cases salivation 
may be excessive In the acute form especially when nervous pheno 
mens predominate, vomiting and icterus are associated with the 
diarrhcea, which often coincides with exacerbations of nervous mam 



470 DYSENTERIC DISORDERS 

festationa It mij, however, occur independently In the mo«t 
iev ore type, rapid exhaustion follows upon the passage of numerous 
tharrhceic stools as in choler i and dehydration is soon set up "When 
in doubt regarding the true nature of troublesome vomiting, iodine 
should bt given intravenously, as it 11 usually followed by amelioration 
of symptoms 

It cannot be said that there is anytlnug characteristic about the 
diarrhoea of tjiyroto\icosi-, 7 he fiect3 art usually liquid pale, and 
offensive No information of positive importance, except the presence 
of undigested meat fibre can be obtained from a microscopical exam 
illation nor does sigmoidoscopy reveal any chanctLnstic changes in 
the mucosa 

A man of forty eight who for many years had been known to havo an 
adenomatous goitre which bad not given rise to any special symptoms was 
referred to hospital with a provisional dtngnos a of colitis in February, 1937 

For tlio last fifteen months he had hod diarrho; i two or three times daily, 
and on this account was suspected of chronic colitis The diarrhtEa aceora 
pamed by coho had I ecome almost continuous, and during the hat year ht 
had lost 2S Jb in w eight Definite signs of thyrotoxicosis w ere present , there 
was tachycardia especially on exertion a soft systolic murmur and a pulse 
pressure of 80 There was also a faint fine tremor of hands and tongue The 
stools were diarrhceio and pale On sigmoidoscope no lesion of the mucous 
membrane coul 1 be observed 

Treatment with small doses of tincture of iodine was instituted with 
immediate improvement The dnrrhrea ceased the stools I ecame norms! 
and the patient put on weight at the rate of 3 11 per w eeh 

Hypothyroidism —It is not generally realized tint hvpofhyroidism 
or myxrcdpma may produce the dysenteric syndrome but one 
interesting example of tins has leen iniountered 

In 1924 the wife of an Enghsh officer m India was examined She was 
thirty one years of age and had been sent homo ns a case of ehrorno bacillary 
dy sentery as si e had been passing blood and mucus with her motions although 
she habitually suffered from chrome constif ation, The outstanding feature of 
her previous history was the number of miscarriages— she had had four 
abortions in three y ears 

It was very clear after a brief examination that she was in a state of hypo 
thy roidism complaining of chronic aching pain in head and right arm while 
her knees were so weak that they often gave way on descending stairs She 
was also subject to recurring dull lams Her face was puffy hair brittle, lips 
were shghtlv cyanosed and mub fragile and longitudm illy ndgCd Speech 
was staccato 

The blood and mucus in tlie faeces were j robably derived from stercoral 
ttfiefgijiSB of fiV Ag’swni reeCawr <J a» CAb- e&rew»v> fGntii'p&ittx* 
Fxtensive necrotic ulceration was revealed by sigmoidoscopy 

Improvement on full doses of thyroid extract 3 to 5 grains daily was 
remarkable 411 signs of myxwdema eventually disappeared including 
constipation and » month later a second sigmoidoscopy showed that tie 
stercoral ulcers had completely disappeared 



Affections Resembling Dysentery 



CHAPTER XXVI 


MUSHROOM POISONING (MYCETISMUS) ; HENOCH’S AND 
OTHER FORMS OF PURPURA 

Despite the very considerable consumption of mushrooms cases of 
poisoning by these fungi are by no means frequent in civilized countries 
at the present time In the United States of America, howe\er as 
well as m Europe, isolated cases of mushroom poisoning, usually due 
to the eating of poisonous species, are annually recognized 



The earliest recorded instance of mushroom poisoning occurred (fifth 
eentuiy b c ) in the family of the Greek poet, Eurypides, whose wife, 
two sons, and a daughter died from this cause Pliny relates that m 
ancient Rome two Emperors lost their hies in this manner Pallet 
(1793) recorded that m the neighbourhood of Pans there were at least a 
hundred deaths from this cause every year In the United States the 
first cases, reported by Cheney, occurred about 1871 
473 
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Mushroom poisomng is due lo the ingestion of poisonous fungi of 
the genus Amanita which in some degree resemble the common edible 
mushroom Three jmrticularly poisonous species are recognized — 

A mantla phatlotdei (Vailtant E Tots 1821) Qudlet 1872 The death cop 
or d< adly agaric —This autumnal species has a w ide distribution through 
out the world It is usually found in pine forests and adjoining pastures 
Yellow or greenish yellow in colour, the surface of the crown is finely striated 
and it has a greenish coloured atem This toadstool has no odour when first 
gathered but when decomposing the Bmell is nauseating The flavour is and 
to be delicious The spores arc round or oval 8 9 by 7 S ft in diameter and 
are colourleas (Fig 80 ) 

Amanda iema (Fnis 1871) Qu41et, 1872 The Spring Amanita — This is 
apparently an early variant of the former species 

Amanita nrosa (Fnfs 1836) Qudlet 1872 — Tins is a distinct species with a 
tonicn) crown which is viscous in wet weather but satin like in drv It grows 
in moist woods The margin of the crown is non striated but is lobulated 
and slightly indented The stem is white cylindrical and provided with an 
ovoid bulb The spores are white and round, and are 7 8 /x in diameter 

A miucarta (Peru ) The Fly Agaric —A striking and unmistakable fungus 
with scarlet cap, blood red or orange covered with white or yellowish warts 
The atem is white or yellow tinged, with a bulbous base provided with 
prominent concentric scales The flesh is white or yellowish It grows m 
birch or coniferous woods, and is common from July to December Itisvery 
poisonous but less so than A phalloides An extract of the dried cap was 
used as a stimulant by many Siberian tribes and its sale n as made a penal 
offence. The spores are white ovoid and spherical and 9 II by 8 0 ji in 
diameter 

About nine other species of Amanita arc known, but none are so 
poisonous as these four 

Lctellier has devised the following tests for edible and non-edible 
species — J 

The edible species give no precipitate in solution with ddute ammonia 
and with double iodide of mercury and potassium \vl1erea9 the inediblo fungi 
A jihalloultB A tema ond A tirosa give a violet colour reaction with sulphuric 
acid , A muecana gives a light brown colour A pnnthenna gives a brown 
colour reaction A eilnna brownish green A r'lqmnta pale brown, and 
A rulescens faint purple There are no colour reactions with A junquiltea 
and A gptssa 

Die toxins of these fungi hat e been extensively studied A v I’cmi*' 
substance ms cosine or mucilage of the toadstool is found principally 
m the epidermis of the crown The species A muscaria contains a 
complex, ninmorpa derivative, muscarine, tlio action of which closely 
resembles that of pilocarpine and a substance termed pdz atropm 
which stimulate - 9 fbo autonomic nervous system anil produces an 
increased secretion from the various glands A phaUouies contam3 the 
toxic principles amanita hcemolysm, and amanita toxin, a glucoside The 
hsemolysin is v ery activ e against the red blood corpuscles of the rabbit, 
guinea pig dog goat, fowl and pigeon as well as against those of man 
These toxins are prepared by filtering an extract through a Chatnbetfaod 
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Piter When injected into a rabbit, they produce posterior paralysis 
and rapid death Sheep are extremelv susceptible to inoculation 
but are immune to the toxin when given it by the mouth 
Pathology — In the victims of mushroom poi«onmg subpeneardial 
and subpleural haemorrhages are seen and all the internal organs are 
congested Intense fatty degeneration of the liver, resembling that 
due to phosphorus- poisoning has been ob«er\ ed and parenchymatous 
degenerative changes are found in the tubular epithelium of the 
kidneys Severe and widespread damage is seen in the central nerv otis 
system and the brain is as a rule congested and cedematous It is 
said that the characteristic spores of the fungi may be found in tho 
fasces and adherent to the mucosa There are minor differences m the 
general appearances of the spores of the different species (Fig 81 ) 



Fig 81 — Spores of poisonous fungi as they may appear In fhe f«ces. 

1 AnnnUa plull idrt 8 9x7-8u 2 A trrna 10 l'xl »a 3 A e rola 8x10/1 
I -1 Qtoulta 10-15 x5-6fx 5 A mviearla 9-11x8-9 p. (Aftfr Ilu/amc deluR riirt ) 

Symptoms — \ number of clinical v aneties of mushroom poisoning 
are recognized — 

J lyceiitmus gastro tnlultnalu — In this type of poisoning violent nausea 
and vomiting with diarrhoea are the only symptoms Recovery is usually 
rapid 

Mycf.ti.nnm cholenformis — In this type violent abdominal pains are fo 
lowed by nausea and vomiting and usually by profuse d arrhrea ^Nearly 
always severe hepatitis with jaundice is also present and toxic nephritis and 
anuria, frequently occur Poisoning of this type is caused by many v&net es 
of Amanita but especially by A phalloidu 

Mycelumus nervotus - — Severe pastro intestinal si rap toms predom nate 
at the onset and are soon accompanied by profuse salivation perspiration 
and lachrymation Mental confusion and delirium occur usually m fatal 
cases The fungi which produce this combination of symptoms are those 
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containing muscarine, that is A mu tcarta, and some species belonging to 
the genera Clifocybes and Inocybts 

Mycetismus snnqmuartua — In this type of poisoning gastro intestinal 
symptoms occur at the onset , later there is rapid hamiolyais causing anamia, 
jaundice, and hsemoglobmuna The mortality is low 
Mycetismus certbmlia — In this form transient excitement with hallncma 
tions and dilatation of the pupils is present Collapse maj occur Recovery 
usually takes place 

For practical purposes, cases of severe mushroom poisoning may be 
dnidcd into two typos — rapid and delayed The rapid type occurs 
within three hours of ingestion of the fungi , this is usual in A muscand 
poisoning In the deliyed type, which results from ingestion of mush 
rooms ol the I phalloides group, the onset ia deh) ed for six to fifteen 
hours or even more abdominal pains are severe nausea and vomiting 
extreme, and diarrliaa is also present 
Treatment. — The most important step is to empty the stomach by 
lavage as soon as possible If, in severe cases, Hus is not done in the 
first five to six hours, the patient is doomed It mii3t be remembered 
that atropine is the physiological antidote in A mu scana poisoning, 
and should be given in large doses To counteract the Imuolytic 
effect it is important to ndiutmtcr blood or salme intravenously 
Diuretics in the form of potassium citrate should be administered 
freely, m order to eliminate ns much toxin as possible An antiserum 
to amanita toxin and amanita htemolysm ba3 been produced, but the 
results of its administration are inconclusive 

A practical suggestion for treatment has recently been made by 
Mutch, who advises the administration of medicinal kaolin by the 
mouth, since the adsorption potency of kaolin for muscarine has.been 
found to bo at least 3 8 mg per gramme Large doses of colloidal 
kaolin are indicated 

HENOCH S AND OTHER TORMS OF PURPURA 
Henoch s purpura also known as anaphjlaetoid purpura and toxic 
purpura, probably belongs to the same group as non thrombocytopenic 
purpura the so called purpura simplex, and poliosis rheumatica 
(Schoenlein s disease) all of which appear to be manifestations of the 
same pathological state The term Henoch s purpura is usually 
restricted to those cases accompanied by urticaria, oedema, swollen 
jomt3, and various visceral manifestations Undoubtedly, the°e states 
are allied to certain other allergic conditions, such as erythema nodosum, 
erythema multiforme, and angioneurotic oedema It is thought that 
they result from an abnormal permeability of the capillary vessels 
which permits the escape of plasma and blood The sensitizing agent 
is not, however, always the same 

Symptoms — The characteristic symptoms are usually preceded by 
those of boddy disturbance, such as headache malaise, and loss of 
appetite In the very mild cases a pure purpunc eruption affects the 
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limbs m a symmetrical manner This tendency to bleed is not con 
fined to the skin, but may be intramuscular, periosteal or intravisceral 
The gnstro intestinal sj mptoms mav take the form of colic, bilious 
vomiting or diarrhoea or they may be dysenteric in character, the 
discharges consisting of blood stained mucus The abdominal wall 
may be rigid, when there may bo difficulty in differential mg the con 
dition from an intussusception or from the \ anous forma of dysentery 
The spleen may be palpable Legions occur m the genitourinary 
tract and albumin blood cells, and casts may be found in the unne 
nephritis is usually the most important complication The results of 
examination of the blood are usually negative there may be slight 
amemia or mild Ieucocytosis the blood platelets aro normal or only 
slightly diminished and the coagulation and bleeding times are normal 

Diagnosis — The differential diagnosis has to be made from throm 
bocytopemc purpura, m which specific blood changes occur Cases 
with intestinal lesions may closely simulate intussusception and may 
themselves be complicated by that condition or by peritoneal effusions 
The differential diagnosis from the \ anous forms of dysentery is not 
always an easy matter, as the case here cited indicates 

In May 192o the author investigated the case of a schoolboy aged twelve 
who during a severe purpuric illness passed stools which were thought to be 
those of bacillary dysentery At first he was thought to be suffering from 
German measles but ten da) 8 later he complained of abdominal pain and 
vomiting , this was followed in six days by a ver) profuse melana which left 
him so collapsed that a blood transfusion had to be performed For the next 
fourteen days Intermittent intestinal haemorrhages took place and eventually 
a generalized toxic arthritis supervened the toxaemia also manifesting itself 
m nephritis For at least three weeks he continued to pass large quantities 
of albumin in the unne together with granular and hyaline casts Later 
still there waB intermittent pyrexia with the passage of dysenteric stools 
containing blood and mucus A microscopic examination of the exudate 
revealed a cell picture like that of bacdlary dysentery No dysentenc organ 
isms were however isolated and there wer? no other cases of dysentery in 
his school 

The diagnosis was Henoch's purpura 

In November, 1934, the author examined a second instance where bacillary 
dysentery had been tentatively diagnosed and which was certainly a case of 
arthritic purpura This occurred in a lady of seventy years of age who had 
visited Capetown some seven months before the onset of the illness which 
commenced with an arthritis of the left knee later diarrhoea with blood and 
mucus supervened and finally purpuric spots appeared on both legs The 
fseces resembled those of bacillary dysentery "both macro- and microscopically 
There was a leucocytosis of 20 000 and there were definite granular changes in 
the poly morphonuclears as well as the presence of myelocytes The prognosis 
was grave and she died of generalized purpura some ten days later 
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CHAPTER XXVII 


CARCINOMA OF THE COLON AND RECTUM, 
POLYPOSIS, POLYPUS 

CARCINOMA OF THE COLON 

Av exhaustive study of this very extensile subject is beyond the scope 
of this work, but since carcinoma of the large intestine or colon may 
at times give rise to the dysenteric syndrome — the passage ol blood 
and mucus in the stooK — it merits serious con°ideration in differential 
diagnosis Methods of treatment will not be considered 
Carcinoma is by far the most common tumour found in this vwciw.and, 
like carcinoma of the rectum, it appears to be becoming increasingly 
frequent Possibly, owing to improved facilities m diagnosis, such as 
the development of radiological technique, it is more readily recognized 
than formerly The most mobile terminal segments of the colon, the 
eajcum and sigmoid, are the parts most often attacked 
./Etiology. — The disease is more frequently found m males and 
occurs at any age , although it is usual to find it m those of fifty to 
sixty years of age, it may occur between the twentieth and thirtieth 
year Its origin is obscure, but it nlay arise in benign adenomata 
there is no proof, however, that all carcinomata arise from pre existing 
polypi, though possibly multiple growths are due to mahgnant changes 
m multiple polypi 

Pathology.-— Carcinomata of the colon are usually divided into 
1, soft medullary adenocarcinoma, 2, scirrhotic carcinoma, or fibro- 
carcinoma , and 8, mucoid adenocarcinoma 

It has been remarked that the carcinomata of the right half of the 
colon are large ulcerating growths, and those ol the left annular, hard 
and constricting It is noteworthy also that medullary growths in 
the right side do not usually produce obstruction, because of the 
liquid nature of the fasces and the non-encircling character of the 
growth Slow-growing carcinomata are more likely to produce chronic 
changes, including volvulus, m«ide the bowel Eventually, ulceration 
and secondary infections take place, resulting m localized peritonitis 
and fistulous tracts. Perforation is more likely to take place at the 
flexures Mucoid adenocarcinoma tends to spread widely over a 
considerably portion of the bowel, causing extensive thickening of the 
walls, and is likely therefore, to produce easily ascertainable and 
palpable tumours. 

Local metastase3 usually occur in the lymph glands in any part of 
48L 
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the largo intestine and it is rare to find metastnses in tlie liver without 
implication of the lymphatic chain in the first instance It is well 
known that metastasis occur more frequently from carcinoma of the 
rectum than from any other segment of the bout! 

Symptoms —The symptomatology is so variable that it is difficult 
to describe it auccmctly Usually the onset of symptoms is insidious 
though rarely it may take place with alarming rapidity As a rule 
there is diarrhoea with the passage of mucus and liter of blood , there 
may he irregularity of the bowel movements, diarrhaja alternating 
with constipation It is probably true that any profound change m 
the intestinal habits of an elderly person demands further investigation, 
chronic diarrhoea being more suggestive than chronic constipation 
Gastnc symptoms commonly associated with colonic growths are 
chronic furred tongue, loss of appetite and dyspepsia Borborygmi 
and visible peristalsis are considered to bo early symptoms, but the 
latter can be recognized only in lean subjects Pam is often an early 
symptom, but may be slight and nnobtrusive, not unusually it is 
referred to the epigastrium Tenesmus 13 probably present only when 
the growth is in the lower sigmoid or rectum, and as a rulo the lower 
the growth, the more severe is the straining at stool 
Blood m the faces may exist as such or mingled with mucus When 
bright red it is probably derived from the lower part of the colon, 
below the splenic flexure , when its origin is higher up, it is dark and can 
be detected only by occult blood tests in patients who have been 
properly prepared with this object m view 
The duration of symptoms of carcinoma from all parts of the colon 
is estimated at from fifteen months to two years 
"When carcinoma occurs in the right half of the colou it tends to 
produce a mild dyspepsia resembling chronic appendicitis or 
cholecystitis, with arnemia and progressive emaciation A mass may 
then bo accidently discovered m the n„ht iliac fossa 
A carcinoma in the transverse colon owing to the mobility of this 
part of the bowel, has considerable latitude of movement and can alter 
its position without difficulty Apparently' carcinomata are more 
likely to cause obstruction m tins situation than in other parts of the 
vise us 

Growths in the left half of the colon tend to cause subacute symptoms 
of obstruction and do not give rise to such general systemic disturb 
ances Borborygmi, meteonsm, and sometimes visible peristalsis 
ore the more obvious signs Progressive constipation is the rule 
There is a tendency to perforation, and local abscess formation is 
common 

Diagnosis — The diagnosis ol carcinoma o! the bowel is by no 
means easy It hinges largely upon differential considerations, and 
is, in fact, usually arrived at by a process of exclusion 
Although a combination of well ascertained signs and symptoms are 
suggestive, reliance has to be placed upon careful radiographic exam 
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inations and it n ay therefore be said that as far as this disease is 
concerned the radiologist is more important than the pathologist 
Radioscopic diagnos s is best effecte 1 bj direct screening with palpa 
tion to detect filling defects and Fischer s double contrast method 
has proved imaluable in visualizing localized carcinomata in detail 
The banum enema is more useful in detecting growths m any part of 
the colon than is a banum meal 

The importance of d gital examination cannot be over estimated 
and sigmoi loscopv offers an imal lable method of r cognizing growths 



within the range of that instrument Diagn s s may be a ded by 
microscopic examination of the fasces and a cntical observation of 
the cellular exudate In the authors experience shed epithelial 
cells are frequent while pus cells are comparatively scarce Charcot 
Lej den crystals are commonly enco intered and Wood cell tend to 
conglomerate in clumps (Fig 82) On the other hand the cell picture 
in the stool may not be m any way characteristic 
The chief difficulty in diagnosis is that carcinoma is so closely 
simulated by other tumours of the colon notably the 1 yperplastic form 
of amcebiasis hyperplastic tuberculosis (p 50°) diverticulitis seg 
mental ulcerative colitis polyposis syphilis actinomycosis and 
retrocsecal appendical abscess Occasionally also carcinoma of the 
81 
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stomach and retroperitoneal growths, such as hypernephroma or 
lipoma, must be considered 

CARCINOMA OP THE RECTUM 
Carcinoma occurs much more frequently m the rectum than m any 
other part of the intestinal tract with the exception of the stomach 
It occurs much more often in men th in in women, and most patients 
are between fort} and seventy y< ars of age, although young persons 
may also be affected The duration of symptoms is usually shorter 
than in carcinoma of the colon, and averages less than one year The 
average duration of symptoms m cases treated at the Mayo Clinic was 
about eleven months, while in the large senes of 1,234 analysed by 
the Ministry of Health it was just over thirteen months 
./Etiology. — In this situation &I«o it is difficult to surmise the starting 
point of carcinoma cxcopt to state that it is apt to arise in a polyp 
Constipation does not appear to lie a predisposing factor 
Pathology —Carcinomata of the rectum dev elop from tho glands 
of Lieberhulm, and are usually adenocaremomata Those originating 
in the anal canal are true squamous celled growths Adenocaremomata 
of the rectum tend to undergo mucoid or colloid degeneration 
lletastases from rectal neoplasms occur, especial)} in tin Jiver, generally 
in proportion (o the degree of raahgnanc} 

Symptoms — Rarely do the symptoms such a growth may evoke 
justify the suspicion of rtclal carcinoma for indeed they may be those 
produced by any other roctal condition It is obviously of paramount 
importance that its existenci should be recognized as earlv as possible, 
so that remedial steps may be nndertal cn 
The most constant outward sign is bleed mg, which vanes from 
actual hremorrhage to simple streaking of the stool at the end of de 
fiecation At other times blood and mucus may be passed at tbe end 
of defecation, or may be intermingled with the fieces as in omcebic 
dysentery , these are the cases which it is sometimes so difficult to 
differentiate from other d} sentonc diseases As a general rule, carcinoma 
of the rectum is not associated with such profound anamin as is car 
cinoma of the colon Usually the development of such a growth in 
the rectum or pelvic colon is associated with some change in the 
intestinal habits of tbe patient, or some signs of irritability Increase 
of meteonsm is one danger signal , sudden attacks of constipation 
alternating with diarrhoea constitute another Sometimes the stools 
are ribboned and otherwise deformed, but tbis only occurs when a very 
considerable degree of stricture is present 
Pam appears to bo a most variable symptom, and is present usually 
when the neoplasm has spread to surrounding structures, and has 
involved some nerve, in the rectal mucosa itself pain sensation is 
absent Pams in the «acruin and shooting pains in the hips and tin.,!* 3 
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are referable to the mefastases Los-> of -weight is usually quite un 
trustworthy m the earlier stages 

It has been generally remarked that growths in the rectal ampulla 
produce sj mptoms only when they bav e attained very con-iderable 
size , this is probably duo to the space in which they can expand When, 
however such a growth ulceratis the feces become mingled with 
necrotic shreds, pti3, mucus and blood, giving out an offensive odour, 
considered to be characteristic of carcinoma Wien the growth has 
touched lateral!} adjacent organs, such as the unnarv bladder, uterus, 
or sacrum these become involved and symptoms are produced referable 
to these structures 

Diagnosis — The diagnosis of rectal carcinoma is often established 
b} digital examination, but many of the lesions are situated beyond the 
reach of the index finger some can be reached better by bimanual 
examination Usually the only satisfactory measure is the use of 
either proctoscope or sigmoidoscope The appearance of a carcinomatous 
growth in the rectum — the typical cauliflower growth— is so charac 
tenstic that it is hardly likely to be mistaken for anything else The 
sigmoidoseopic appearances have to l»e distinguished from polyposis 
amccbic djsentery, ulcerative colitis tubercular disease, and many 
of the other pathological states described in thi> book, but tin re 
appears to be no reason why a mistake in diagnosis should arise if the 
various methods described in Chapter I are followed and microscoj ic 
examinations of the exudate are undertaken Certainly the sigmoido 
scopic picture produced by anuebiasis is so characteristic as not to 
admit of any reasonable element of doubt 

Biopsy methods should, of course, always be used whenever possible, 
portions of the growth being removed for microscopic section One 
must be careful not to be misled by the presence of the E histolytica 
in the fa?ces, because thi-, does not preclude the co existence of car 
cinoma The author encountered two cises in winch the patient was 
obviously suffering from amcebic dysentery when at the same time 
a carcinomatous ulcer was present in the rectum A large indurated 
rectal ulcer due to amccbic ulceration is al«o met with occasionally, 
and may be mistaken for carcinoma Two such cases have been seen 
and the correct diagnosis was made by demonstrating active E histolytica 
in scrapmg3 from the ulcerated surface ( c ce p 174 ) 

Much useful information is to be gamed from a microscopic examina 
tion of the exudate The author has found that, besides shed epithelial 
cells, these blood and mucus stools contain cellular debris clumps of red 
blood corpuscles and, very often Charcot Le} den cr} stals It should 
be noted that these crystals are often found m association with malig 
nant growths, and the diagnostician is warned against the premature 
assumption that, because these crj stals are present, the case is neees 
sanly one of amoebiasis An instance of such a mistaken diagnosis 
ma} be” mentioned — 
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A naval ofheer 40 >iar*i old stationed jn Malta 1 ad been treated for two 
and a half years for chronic aracebiasis solely on account of the presence of 
Charcot Leyden crystals m the faces together with blood and mucus A 
digital examination of the rectum revealed a large fungatmg malignant 
growth necessitating an abdoramo perineal operation (Fig 83 ) 

Radtoacopic method* are of little &\ail in diagnosis unless the filling 
of the rectal ampulla is actually visualized on the screen Obviously 



Fig 83 —Carcinoma of rectum showing lymphatic spread 

(FrtparaHo by hr Cm thmlubrl) 

there is no necessity for tins method to bo employed when the growths 
themselves can actually be seen 

POLYPOSIS INTESTLM 
Synonym — Multiple adenomata of the colon 
Polyp O' is indicates diffuse adenomatosis of the large intestine 
The term polypoido'is is however preferred by Rankin Bargen 
and Buie in their textbook as indicating more satisfactorily an adeno 
matous hyperplasia (polyadenoma) 

Polyposis intestml has to be distinguished from the polypoid forma 
tions found m association with hyperplastic tuberculosis bilharztasis, 
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chronic bacillary dysentery, and often with chronic ulcerative colitis 
Pierre Augier (1932), who has given the most complete account of 
the condition, considers that it is identical with colitis polyposa 
(Virchow, 3860) , polyadenoma tractus intestmalis (Skilasowski, 
1881) , polyposis mtestinahs adenomatosa (Hauser, 1895) , and 
polyposis intestmi (Ziegler, 1903) 

Another important monograph on tins disease is by H Tonnesen of 
Copenhagen (1931) who, in a review of fort} cases culled from the 
whole of Denmark, has shown that polyposis intestmi is of the same 
nature as the similar polypi found occasionally in the stomach 

These multiple adenomata are really true neoplasms of congenital 
origin, are usually familial (as Cuthbert Dukes has so ably shown), 
and are known to undergo malignant changes m 40 to 50 per cent of 
cases 

./Etiology. — Polyposis is a disease of youth or early middle age 
Doenng recounts the following age incidence in forty cases — 

1-10 years, 2 cases 
10-20 „ !0 , 

20-30 „ 10 

30-40 . 13 . 

40-50 2 ,» 

50-G0 , 2 

60-70 „ 1 case 

Schottler’a review of ninety-eight cases gives much the same proportions 

Cohnheim originally considered that these tumours developed from 
some congenital malformation, and from tins idea has gradually de 
v eloped the modern theory that the tumours arise from certain 
embryonic cells excluded during fcetal life from their connexion mth 
other epithelial cells 

The distinguishing features of polypi secondary to inflammatory or 
irritative lesions are the irregular shape of the tags of mucous mem 
brane and the fact that they are usually attached to the line where 
the blood vessels pierce the intestinal wall In true polyposis inte«tini 
the polypi, winch may be either sessile or pedunculated, preserve a 
smooth and rounded outline and are scattered evenly over the whole 
mucous membrane The charts published by Cuthbert Dukes, giving 
the pedigrees of thirteen families, notably the three studied by Lock 
hart-Mummery, show that polyposis intestmi is indubitably a hereditary 
disease, transmitted by both males and females, the inheritance being 
acquired on a 'Mendehan basis which can be traced through several 
generations * This curious fact appears to have been recognized 
first m 1882 by Harrison Cnpps, and it has since been commented 
upon by many writers 

The disease is certainly more common m men than in women This 
fact was specially noted by Doenng who, among his forty two cases, 

* See also Tonnesen s senes 
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found twenty five in nitn and seventeen in women fonne^n gives a 
much higher proportion for fie fends it to 1 e eight times more common 
m males than in female* 

Polyposis is certainly a rare disease and that it 1ms become more 
generally recognized during recent years is pro bit ly due to the increased 
use of the sigmoidoscope as an aid to diagnosis 

Pathology — lhe individual adenomata maj vary from small 
raised elevations a lew mdliniftr s in dnmfter to large pohmcnhtcd 
tumours winch as pointed out by P Augur uny be extensive enough 
to cause intussusception and obstruction (rig bt ) Ustiallv the poly pi 



Flz 84.— Polyposis tntestuil ol ihe rectum 

(From a tfini m - Halt //at Ityffrmtto* SI h , I In) 

are pedunculated the elevation of the tluckui l m ic i*i resulting in the 
formation of a pedicle but they may be sessile aul sjmetnncs both 
varieties are found intermingled OccasionalH one or more segments 
ol the colon » specially affect e t lut as a rule tin tumours are dis 
semnnted throughout its whole length (Fig So ) 

In histological characters thev arc 1 1 ntiral with the similar polypi 
found m the stomach and small intestine The in hvidual tumour has 
a basis derived from the fibrous tissue of the submucosa and is lined 
with cylindrical deep staining goblet cells Retention cysts arc 
common 
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Ihough raanj individual polypi retain their inflammatory character, 
there is a tendency to malignant changes In fact, it is probable 
that, should the patient live long enough, carcinoma of the intestine is 
bound to supervene Doenng has reviewed the cause of death in 
thirty six cases of polyposis and found that m twenty one it was 
carcinoma , other fatal causes were intussusception, hemorrhage, 
peritonitis and inanition This tendency to carcinomatosis has 
undoubtedly given rise to the idea that carcinoma of the colon is 
hereditar\ 

By making serial sections of pedunculated polypi, Rankin, Bargen 



Fig 85 —Polyposis of the large intestine of familial origin 

(From a 1 pm men tn Si Hark t Hospital Ip pern isiion <rf S r C Gordon WgUnn 

and Buie Ime shown that the carcinomatous changes initiate from 
adenocarcmomata situated in the centre of the adenomatous nortton of 
the polypi (Fig 8b) It appears that the development of carcinoma in 
the polypus depends upon the rate at which the tumour is forced to grow 
when acted upon by the peristalsis of the intestines The peristaltic 
action is wolent enough to cause actual avulsion of individual polypi 
and numerous cases of intussusception have been recorded from this 
cause 

Tcnnesen, in a review of the microscopic pathology of all polypi 
described in the intestinal tract divides them into three groups 
those derived (a) from the epithelium (b) from connective tissues, and 
(c) from the muscle layers The first vs by far the most frequent In 
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the last two groups oro fibroma enchondroma, lipoma myxoma, and 
sarcoma The microscopic structure of individual growths an true 
polyposis suggests that they are adenomata with a special tendency to 
malignant changes 

Symptoms — The seventy of the symptoms naturally depends to a 
great extent upon the area of the lowel involved The outstanding 
symptoms are abdominal pain diarrhoea and dysenteric blood and 
mucus stools The diarrhoea \ ones m intensity, some patients having 



Fig 86— Microscopic section of polyposis showing early carcinomatous 
Changes originating at the base (JulAor a ease ) 

but a mild looseness with two or three stools daily others choleraic 
diarrhoea with thirty or nore watery movements Usually diarrhoea 
alternates with constipation as in the true carcinomatosis Occasionally 
nausea vomitm 0 and anorexia are met with and Iu=s of weight and 
progress i \ t vs eakness are usual In some cases large rectal ha?rnorrbagt s 
occur suddenly this may be the first sign of the malady and causes a 
great change in the general appearance of the patient Occasionally 
I olypot 1 masses are extruded from tho anus 
Iain ranges from indefinite abdominal distress to intermittent 
cramp and colicky pains which may persist lot days or even weeks 
In between attacks there is a sense of fullness over the whole colon 
with vague discomfort which may be caused bv increased tension 


POLYPOSIS INTESTINI 


491 


Intestinal obstruction occasionally occurs, and may be due to occlusion 
of the lumen by direct growth of the polypi, malignant changes in the 
polypi, or intussusception 

P Augier has drawn attention to the association of polyposis with 
" Hippocratisme digit ale,’ or incurvature of the nails with hypertrophy 
of the terminal digital phalanx This has to be distinguished from 
an early stage of hypertrophic pulmonary osteo artliropathy Polypo«is 
of the bowel in young people is often associated with infantilism 
The rectal symptom in these cases is usually tenesmus, as in other 
forms of rectal disease, or there may only bo a sense of irritation 
Occasionally a large rectal haemorrhage occurs 
Diagnosis — In making a diagnosis, suggestive features are the 
ab«enco of any ascertainable aetiological agent, the age of the patient 
(usually under thirty), and the familial character, if a history is 
obtainable 

When the polypi are crowded into the rectum, as is usually the 
case, they may easily be felt by digital examination, but diagnosis is 
best made by proctoscopy or sigmoidoscopy The appearance of the 
polypi is characteristic Augier states that eighty to one hundred 
may be revealed m the tract explored by the sigmoidoscope They 
vary in colour from pale ro«e to deep red and a considerable degree of 
bleeding and oozing is generally encountered , this serves to distinguish 
them from simple polypi The polypi may be removed through the 
instrument, and their microscopic structure ascertained 

In making a diagnosis duo regard must be bad to the condition of 
pseudo polyposis m association with chronic ulcerative colitis, and aNo 
occasionally with tuberculosis of the large intestine, and m this con 
nexion the absence of visible pus m the stools is useful It has also 
to be distinguished f tom gas fro intestine 3 psendo leukaemia a primary 
lymphoid hyperplasia described by A D Fraser of the Bristol Royal 
Infirmary 

Radioseopic methods are of value X rays after a barium enema, 
especialh if applied by Fi«cher s double contrast method, show most 
distinctly the presence and distribution of the polypi Fischer s 
contrast method consists of cleaning the bowel with hot water enemata 
giving an opaque enema which is immediately evacuated as completely 
as possible, and then insufflating the colon with air until the caecum is 
reached, whereupon successive stereoscopic pictures are taken 
Polyposis is usually associated with secondary blood changes — 
mainly a moderate or sev ere anamua, depending upon the blood loss 
There is usually a leucocytosis of 18,000, and sometimes, as in other 
forms of severe bowel disease, a marked eosinophilia 
The following is the clinical record of a typical case which illustrates 
the difficulties encountered in diagnosis — 

A farmer, aged thirty, entered hospital in February, 1933 He had come 
straight from Southern Rhodesia where he had been working for one year 
There he was at first considered to be suffering from amoebic dysentery, for he 
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had attacks of diarrhoea with Wood and mucus in the stools alternating with 
constipation On admission he w as passing about sue dysenteric stools a day 
Microscopical examination of the cellular exudate gave a picture resembling 
that of amoebic dysentery , while sigmoidoscopy revealed, about 5 cm from 
the anus, numerous sessile polypi with a granular, easily traumatized surface 

Three of the polypi were removed for microscopical section, and it was 
then seen that the whole of the rectum and sigmoid colon were studded with 
similar excrescences On section the polypi were found to consist of typical 
adenomatous tissue, but at tho base malignant cell nests had commenced 
to form (Tig 80 ) Later he was re admitted for an exploratory operation but 
when examined under an anaesthetic masses were found by rectal and 
abdominal examination which showed that the malignant changes had already 
progressed and dissemination had already tal en place The patient refused 
further operative procedure and died a month afterwards In his case no 
evidence of hereditary disposition could be obtained 

Tho author has notes of four other cases, all m men, who w ere referred 
as suspected cases of intestinal amrcbiasis , hut none of them was as 
striking as the abov e, and in no others could the process of malignancy 
bo so intimately observed 

Duration oj the disease — Polyposis is usually a long drawn out, 
chrome, painful malady In II Tonnestns series of forty cases ho 
recorded the duration as being under one year, «ix one to five years, 
fourteen , five to ten j ears, nine ten to tlurtv rears eleven tunes 
Tho progress of tho disease appears to bear no definite relation to the 
age of the patient 

Treatment — Treatment of this verj severe disease is undoubtedly 
unsatisfactory When it is limited to one segment of tho bowel, 
resection of the involved area, or transpcritoneal colectomy, has been 
performed When, however, the process involves the entire lumen of 
the bowel, colectomy is indicated, but this is a very formidable pro- 
cedure, involving great risk Tonnesen has summarized the results of 
total colectomy in a table giving the end results of operative measures 
Out of twenty nmo cases twelve died In the remaining seventeen 
the results were excellent Tho primary operative mortality therefore 
stands at about 41 per cent , this including a case which died shortly 
afterwards (Table XVI ) 

As palliative measures, enterostomy, nppendicostomy , colostomy, 
wild ileostomy have all been advocated Ileostomy at least puts the 
colon at rest and may give relief, provided that malignant changes 
have not nlready set in 

, The results of radium therapy have so far been inconclusive Bleed 
ing from the bowel may be to some extent controlled by eneinata of 
1 pit cent tannic acid or applications of Congo red ns a h<emostattc 
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Table XVI 


■llilliortt j 

j Cases j 

Result j 

Period of observation 

Bardenhauser s 

■ 1 

dead 1 

— 

Bo rebus 

i 1 ; 


10 years 

Bratrud 

I 

gool 1 

1 year 

Carrol 

! 

1 good j 

— 

Coffey 

j 3 

1 ) I ££>0.1 

JJ years 

Czermade 

1 

dead 

— 

Brcntano 

1 

improi ed 

— 

Hau«er 



. — . 

Xarajun 

1 

good 

— 

Lindner 

1 


4 years 

Lilrenthal 

1 




Lockhart Mummcn 

1 



Morkowitr 

1 



Qu^nu 

I 


— 

Better 

| 


lived 2J years 

Piederer 

1 


died shortly afterward® 

Schmieden 

2 

( 1 good 
| 1 dead 


Soper 

1 

good 

— 

Steinthal 

1 

good 

— 

St rut here 

5 

( 2 good 

1 3 dead 

i« lean 

filing 

1 

dead 

— 

POLYPUS 


Synonyms — Simple adenoma , pedunculated adenoma 
./Etiology —Polypus is the most common benign tumour of the 
rectum and it is stated by F C Yeomans that two thirds of all polypi 
of the intestinal tract occur m this locality It arises from the epithe 
hum of the glands of the mucosa, generally m the lower and more 
easily accessible part of the rectum At first an adenoma is sessile 
but owing to the constant traction set up on defecation, it soon be 
comes pedunculated— so much so that poly pi jnny be the exciting 
cause of local intussusception of the mucosa 

According to A J alton tht term polypus denotes the actual 
configuration of the growth and refers to a pedunculated tumour whose 
microscopical appearance is that of an adenoma 
The«e simple adenomatous structures may occur smgly or m groups 
They are much more frequently found in children than in adults, 
but may arise at any age The oldest patient in the author’s senes was 
sixty seven, at which age they are to he regarded with suspicion On 
account of the liability to carcinomatous changes They Often occur 
in “ chaplet ’ form, as a nng encircling the bow el, and they tend to 
recur at the 6ame site after surgical removal or cautery Though 
usually situated within the rectal ampulla large pedunculated polypi 
may protrude from the rectum 



494 DYSENTERIC DISORDERS 

Lochhvrt-Mummery considers that the natural evolution of all recta! 
adenomata is to become eventually cancerous Trom continued 
observation, bo believes that fho following stages aro noted in sequence 
At first there occur localized patches of hyperplasia affecting an e\tensiv o 
are v of tho bowel , then a crop of sessile adenomata appears «catterod 
over the same area, lastly, carcinomatous changes dev plop either in 
ono of the pre-esistmg adenomata or in the neighbouring epithelium 
Tho adenomata, however, may reach a largo size without undergoing 
malignant changes 

These poly pi are epithelial tumours consisting of an excessive develop- 
ment of the normal glandular elements of the mucosa The hyper 
trophy remains confined to the epithelial layer The simplest form of 
polypus is attached to the bowel wall by a long narrow pedicle, and 
is known as “ soft rectal polypus " Sometimes it is branching and 
tree like, and it is then known as a ‘ villous tumour ’ , these usually 
exude a mucoid secretion often tinged with blood When viewed 
through the proctoscope lluse polypi appear as delicate pink tendrils 
and have to bo distinguished from malignant growths 

Symptoms.— Tho presenco of a polypus in the rectum, or indeed in 
any portion of the large intestine, produces considerable irritation and 
increased peristalsis When solitary polypi are situated high up m the 
colon, in the sigmoid, or beyond the range of tho sigmoidoscope, it is 
obviously very difficult to a«sociato the patients variable symptoms 
with their presence When they are In the rectum ho complains of 
constant tenesmus, diarrhoea, and the intermittent pa««age of blood 
and mucus in the stools Often there is a smart arid not inconsiderable 
hrmorrliage which, as m hemorrhoids, may appear at the end of 
evacuation Children with polypi often scream with pmn on passing 
stool, though they are free from symptoms at other times This 
alone should draw attention to tho condition, and, in the absence of any 
constitutional symptoms, should serve as a signpost m tho differential 
diagnosis from the dysenteries 

Patients with polypi arc usually full blooded and of good com 
flexion, and give the impression of being in good health 

Diagnosis. — Tho diagnosis of polypus is arrived at by a considers 
tion of the history and course of the complaint, and by the presence 
of pam, discomfort, and tenesmus m a patient who is otherwise well 
Very often polypi can bo palpated by a simple digital examination 
of the rectum, or, more satisfactorily, they can be visualized by the 
proctoscope or sigmoidoscope and their characters easily ascertained 
In case of doubt, a portion of the polyp should bo removed by biopsy 
for microscopic examination In every case a barium enema should bo 
employed to reveal the possible existence of other polypi situated 
higher up the bowel 

i Some indication of the nature of tho complaint may be obtained 
by a microscopic examination of tha rectal discharge In blood and 
mucus accompanying a polypus, there occur, usualiv, large numbers of 
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red blood ceils, and -very often columnar epithelial cells but there are 
no inflammatory pus cells such as are \ lsible in other lrritatn e lesions 
The author has been able on several occasions to arrive at a diagnosis 
by these simple means 

Treatment — A.II polypi of the rectum should be remo\ed as soon 
as possible The older tho patient the more likely are malignant 
changes to occur Small polypi and adenomata can be removed 
through a speculum or proctoscope, either being snared or shipped 
aw ay with forceps sometimes thej can be ligatured A\ hen situated 
higher up in the rectum they cm be twisted off by crocodile forceps, 
and the base-, subsequently cauterized 

Anal jsis of the Ai Ihor t senes of fourteen cases of adenomatous polypus 
of the rectum 

All these cases were originally referred as suffering from some kind of 
dysenteric disturbance and the chief complaint was usually abdominal pain 
or the passage of blood and mucus, both or separately m the faeces All the 
patients were males , their ages varying from five jears to sixty seven and 
all were tropical residents 

The chief point of differentiation from djsentery was the benign character 
of the symptoms and the history of occasional passage of blood and mucus 
When blood was present in the fasces it was noted to be brighter in colour 
and more abundant than that usually found associated w ith amoebic dysentery 
Jlicroscopic examination of these specimens shows comparative scarcity of 
pus and inflammatory cells and abundance of red blood cells An additional 
temptation to classify tropical cases as amoebic dj senterj lay in the occasional 
presence of Charcot Leyden crj stals 

In the majority of these cases the polvpi were multiple — in only two was 
a single polypus revealed— and situated 4 to IS cm from the anus AH 
proved on section to be benign adenomata 

The following cases are cited a3 representati\ e — 

The first was that of a boy of six who was sent from Northern Rhodesia 
as a case of incurable amoebic dysenterj of 2| jears duration There had 
been considerable hemorrhage and he was an&mic as the result The 
diagnosis of probable polypus was made from a microscopic examination of 
the feces A small polypus the size of a cherry w as removed 10 cm from 
the anus 

A man of twenty nine from India had been treated off and on for eight 
years for presumed amcebic d\ sentery His chief sj-mptoms were diarrbcea 
and epigastric and abdominal pain and discomfort \ pedunculated simple 
polypus 15 cm from the anus was removed 

The third case was that of a medical man aged thirty seven from China 
He was thought to have an infection of both amoebic and bacillary dysentery 
his symptoms including the intermittent passage of blood and mucus in the 
stools with Charcot Leyden crystals ledunculated adenomatous polypi 
were removed 12 cm from the anus 

The fourth case exemplifies the symptoms caused by a branched adeno 
matous polypus of large dimensions A well preserved man of sixty seven 
gave a well defined history of colitis of four jears Btandmg which had been 
unquestionmgly regarded as mucous colitis He described the muctu as 
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passing in strings and masses and leaking through the anus sometimes eight 
to twenty tunes a day Directly he took any form of exercise the discharge 
of mucus and the desire to defecate increased Dieting in an} form appeared 
to have httle effect Tie fecal specimen was ivaterj and contained mostly 
mucous cells The diagnosis of polypus vs as made in the first instance hy 
rectal examination an adenomatous mass lx mg felt 10 cm from the anus 
Thus was confirmed bv sigmoidoscopy and finally a large cauliflower shaped 



rune 

Fig 87 —Adenomatous polypi removed from the rectum The mass 
resembles a cauliflower In shape and appearance (Half nal «t e ) 

polypus 3 inches m d ametcr was removed at operation by T P Ivibier 
(Fig 87 ) On section it proved to bo a simple adenoma There was a small 
recurrence at the site four years later which w na also remoi ed The patierit s 
general health has since remained excellent 

The main interest of this case was the resemblance to mucou3 colitis 
the absence of blood in. the fteces and the benign nature of the symptoms 
produced in view of the size of the tumour 
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ACTINOMYCOSIS, TUBERCULOSIS AND SYPHILIS 
OF THE LARGE INTESTINE 

ACTINOMYCOSIS OF THE LARGE INTESTINE 
Actisom\cosi9 is an infection by a fungus of the genus Actmomjces 
(SlreploU nx achnomyces) It is characterized by a tendency to form 
abscesses sinuses and granulation ti«s le often it mv ades the sur 
roundmg tissue 

Actinomj costs of the large intestine is probably more prevalent 
than is usually belies ed It commonly commences m the ileo cscal 
region and it is clear that the point of origin is a diseased appendix 
It 13 well known that ruptured appendices may heal up and leave little 
trace behind and thus actinomycosis spores maj escape into the 
abdominal canty When the actinomycoma commences to grow it is 
always subpentoneal and adiances upwards inexorably The hard 
swellings sooner or later soften and the semi fluid material finds its 
wav to the surface of the body and produces red fluctuating areas 
From these abscesses actinomycotic pus may bt obtained In the 
transverse colon the lesions tend to deaelop external to the gut rather 
than m the gut wall and are apt to be mistaken for carcinoma 

Secondary rectal actinomycosis is tbe form in which the primary 
focus of the disease is m some other viscus whence it extends to the 
rectum Primary rectal actinomycosis presents a more definite picture 
Infection takes place high up m the rectal canal and spreads in the 
loose cellular tissue towards the iliac fo sa and hypogastnum Z Cope 
(1938) lias described the sigmoidoscopic appearances of a case under the 
care of Gordon Taj lor There is irregularity and puckering which is 
somewhat comparable to that observed in skin lesions and a few 
yellow submucous actinomycotic granules are visible In the case 
described there was stenosis of the rectum 4 cm from the anal orifice 
Actinomycosis of the stomach and small intestine are pathological 
curiosities 

Pathology — W hen the fungi occur in colonies they form masses 
which are visihfe to the naked eye having a yeffowrsh or safphur hire 
appearance in each colony there are rays like a group of clubs 
winch emanate from a central mass There is some e\ idence that the 
infecting fungus is dern ed from a carious tooth or it may be from the 
tonsils In the mouth the di ease often de\elops after extraction of 
teeth 

Actinomycosis is a most destructive disease and m animals it pene 
497 
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tratcs the interstices of bones with the same ease with which it invades 
muscles 

Symptoms — In abdominal actinomycosis, acuto, chronic, and 
pvamuc forms occur The chronic form is the only one which can lie 
diagnosed with certainty, but the distinction from malignant disease 
and tuberculosis is extremely difficult, and becomes increasingly so 
until sinuses are formed, which discharge thecharactenstic samous pus 
containing sulphur grannies It is from these granules that the ray 
fungus can be isolated disclosing tbo ciusitn 0 agent 

The acute type of actinomycosis of the coecutn is frequently mistaken 
for acute appendicitis occasionally the ray fungus has been isolated 
from tbe pus in the lumen of the appendix, so that on clinical grounds 
it is not possible to distinguish the condition from septic appendicitis 

A caso ol streptothmal ulceration of the colon with portal and 
sy atomic pyieraia has been described by N H Tairley and T P JIachie 

This patient who came from China was in hospital in December 1934 
Tho irregular fever with rigors associated with night sweats and an enlarged 
liver suggested at first hepatic abscess, a dense opacity in the liver ana 
(shown by \ ravs) supporting this diagnosis An exploratory laparotomv was 
performed and subsequently the patient died At autopsy numerous 
necrotic and suppurating areas were found in tho liver The sigmoid flexure 
and the descending colon were matted together by adhesions and punched out 
ulcers were demonstrated in the mucosa In sections there were areas of 
tissue necrosis in which dehcato filaments of Streptolhnx mycelium w ere found 
ramifying The organism was found to be & Streptolhnx allied to Actinomyces 
mu lura the pathogenic agent of Madura foot 

An almost identical caso is desenbed by Rankin Bargen and Buie 
In this case appendicitis was first diagnosed and tho appendix was 
removed Subsequently Rymptoms suggestive of hepatic abscess 
supervened Actinomycotic disease of tho large intestines may bo 
associated with chronic diarrhoea and occasionally with dysentery like 
stools 

Diagnosis — Diagnosis is established by finding the yellowish green 
Bulphur granules m which when crushed on a glass slide tbe cbarac 
tenstic clubs may be recognized They may be confused with inspia 
sated pus 

Chronic tumefaction due to actinomycosis unaccompanied by the 
formation of sinuses may be confused primarily with hyperplastic 
tuberculosis or with intestinal or retroperitoneal sarcoma 

Treatment — Actinomycosis may be successfully treated by medical 
surgical or radiological measures 

Until recently medical treatment consisted of the administration of 
nrrastvi fanra t A n traVwifeWi w/rtAwri tfi -ptAassrairi •roi.-i&xr 5A V& Iflft 
grams three times a day Usually radium and \ ray therapy were 
gi\ en concurrently with the potassium iodide 

A surprising development Ins been the recently discovered action of 
the sulphonamides upon tins fungous disease These drugs must be 
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given in massive doses The first success was reported by 0 Walker 
(1938) , others by E M Miller and E H Fell (1939), W H Ogilvie, 
G C Dorlmg and N I< Eckhoff (1940) The latter treated five severe 
abdominal infections , four recov ered completely and one died In 
one case later operation showed that all evidence of the disease had 
disappeared Sulphapyridme appears the drug of choice, in doses of 
6 grm , daily for four days — a total of 24 grm — succeeded later by a 
cour-e of 88 grm E M Miller and E H Fell’s case was in a boy of 11 
who had 1 9 grm for seven days and subsequent!} increased in weight 
100 lbs in one and a half years 

The success of bowel rejection in actinomycosis depends on the 
possibility of completely removing the infected portions 

TUBERCULOSIS OF THE LkRGE INTESTINE 

It is generally held that tuberculous infection of the colon is rare as 
compared with the incidence of this disease in the small intestine 
Amongst 230 adult patients who died of tuberculosis, Goldberg and 
Smithies found mtestmal tuberculous lesions m over 60 per cent In 
1911 Park and Kruraweide, reviewing fifty five cases of abdominal 
tuberculosis, found that m children under five years of age, the bovine 
type of bacillus was responsible for the infection in 59 per cent of 
cases , in those ranging from five to sixteen } ears of age, it was the 
causative agent in 46 per cent , but in patients of sixteen years, or 
over, it accounted for only 22 per cent It therefore appears that the 
human type of bacillus is the chief factor in the intestinal tuberculosis 
of adults 

Intestinal tuberculosis 13 a disease of relativ ely young people Thns 
Brown and Gaither found the average age to be about thirty five 
Primary tuberculosis of the mtestmal canal is more commonly found 
in children than in adults The proportion of sexes is about equal 
Probably the incidence is really greater than has been recognized in the 
past, fpr it is fairly certain that a number of tuberculous cases have 
been diagnosed as actinomycosis, sarcoma, and oven carcinoma 
In recent years medical interest has centred upon the hyperplastic 
form of tuberculosis, which mainly affects the cascum and tends to 
cause considerable difficulty in differential diagnosis 
/Etiology — It is generally held that tubercle bacilli gam access to 
the mtestmal canal by being swallowed with the sputum m cases with 
extensive cavitation of the lungs It is probable, however, that the 
intestinal lesions are the result more of the lowered resistance of the 
patient than of the large numbers of "bacilli ingested 
The terminal ileum and ca?cum are the portions most usually at 
tacked (85 per cent of cases, according to P W Brown, La urason and 
H L Sampson) Iu the remaining 15 per cent the lesions are found 
scattered throughout the extent of the colon Primary tuberculosis of 
the large intestine appears to be considerably rarer than infection 
secondary to pulmonary lesions 
32 




Tig 88 — Tuberculosis of cscum and ascending colon showing hypertrophic type 
of lesion and several shallow girdle ulcers 

(flji yrna !»«/.' C lord r a ton 

Previous damage to the intestinal mucosa from dysenteric infection 
definite!} predisposes to tuberculous disease th s is probably the reason 
for tl <3 relative frequency of primary tuberculous infection of the largo 
intestine m tropical practice 

Pathology — In the ulcerative type of lesion wh eh is the one 
usually encountered the process is largely destructive The generally 
accepted view is that the bacilli pas 3 through the mucous membrane 
of the intestine without producing any obvious injury an l eventually 
lodge in the submucous lyn phoid tissue (Fig 88 ) 
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Ihe tuberculous ulcere possess certain characteristics which render 
their recognition relatively easy They occur it right angles to the 
long axis of the bowel and have a tendency to become annular m 
shape As a rule the more recent ulcers hav e diffusely caseous bases 
The edges are scalloped and irregular the margins raised and under 
mined Pearly tubercles are usually visible on the peritoneal surface 
When the infection is sufficiently sev ere the mesenteric glands are 
involved as well and adhesions to adjacent Ioop3 of bowel and to 
omentum and parietal peritoneum are commonly encountered Rarely 
pseudo- polyposis resembling that of ulcere tn e colitis is produced (A I 
Taylor Bristol General Hospital) 

In the hyperplasttc type of tuhcrculo is the process may extend along 
the intestine for varjing distances but is usually confined to one 
segment The tumour produced is hard dense and usually red The 
tubercle bacilli infiltrating tbb bowel wall produce tibrous hyperplasia 
rather than the caseation encountered in the ulcerative form The 
■bacilli are very sparsely distributed bung demonstrated with difficult} 
Gross or hj perpla«tic tuberculosis of the rectum consists of mas ive 
involvement of part or even the whole of the rectal canal the wall of 
the bowel being infiltrated stiff and ngid 
The hyperplastic type does not appear to be so common!} associated 
with pulmonary lesions as does the ulccrativ e form and manv observ ers 
consider that the tumour or tuberculoma is iften due to a primary 
infection 

Ulcerative type Symptoms — It is necessar} especially m tbo 
ulcerative type that the disease should be recognize l earl} in order 
that appropriate treatment ma} be instituted as soon as possible 
III persons who are known to have tuberculosis recognition i> com 
parativel} easy It must of course be home in mind that diarrhan 
occurs quite commonly m advanced pulmonary tuberculosis without 
any recognizable intestinal lesion It may alternate with constipation 
During an attack of diarrhoea the stools are usually profuse thin 
watery and very offensive while blood though not obvious can 
usually be detected b} chemical tests 

Occo-fionall} djsenteric discharges with blood and mucus art passed 
Hence the importance of the subject in a differential diagnosis of the 
dysenteries Cases of ulcerative tuberculosis undoubtedly do occur 
in which on account of the accompanying pyrexia the distress of the 
patient the exhaustion and toxemia and mainly the blood and mucus 
discharges idopatlnc ulcerative colitis is mimicked very closely 
Gross intestinal haemorrhage is rare 
The physical examination of the patient may not be very helpful 
As a rule the abdomen gives a doughy feeling massiv e infiltration of 
the colon may actually be felt or the outline of the large intestine mav 
appear as an elastic cord Enlarged mesenteric glands may he palpable 
On the other hand in the author s senes of cases the raajonty presented 
no physical signs tn the abdomen at all 
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Diagnosis — At the outset it can be stated that there is no single clinical 
laboratory test for intestinal tuberculosis which has not its shortcomings 
The final diagnosis rests entirely on the demonstration ot tubercle bacilli 
in the faces or in preparations made from the intestinal lesions by 
proctoscopy or sigmoidoscopy This is by no means always easy 
There are cases in which the acid fast bacilli are so numerous m the 
discharges that their recognition is a simple matter in ordinary fixed 
smear preparations of the feces There are others a 0 am m which the 
organisms are so scanty that they can be demonstrated solely by con 
centcation methods The demonstration of acid and alcohol fast 
organisms in the feces in a caso which is suspicious from the clinical 
aspect may be taken as a further indication that the case is tuberculous 
in origin It is however not qaite such an easy matter to decide 
whether oh acid fast bacilli in the fece3 are necessarily tubercle bacilh 
{See p 569) 

Proctoscopic examinations should always bo undertaken in intestinal 
ulcerative tuberculosis but it is admittedly extremely difficult to 
make a diagnosis in every case by this examination alone Where 
ulcers can bo visualized they must be scraped and microscopical 
preparations made a positive diagnosis can then be made by demon 
stralion of acid fast bacilli in the lesions Die ulcers are fairly dis 
tinctne in appearance with undirmined piarly edges and grey bases 
In patients who have recognized pulmonary tuberculosis the existence 
of any ulcerative lesion in the rectum is very suggestive 
Some forms of carcinoma mav resemble masstv e -tuberculosis of the 
rectum and in tropical practice it will be found tlmt some small tuber 
culous ulcers closely resemble tboso produced by Enlai iceba histolytica 
Tuberculosis of the ulcerative tjpe has also to be differentiated 
from the many different forms of dysentery and colitis 
Tuberculosis of tiie anal margin a very rare phenomenon is a con 
dition m which fissures or other lesions not of malignant or syphilitic 
i ngin are present and refuse to heal up in spite of oj erative measures 
Fistula is also a complication and occasionally ischio rectal abscess 
Hyperplastic form Symptoms — The hyperplastic form is more 

difficult to recognize in the early stages than is the ulcerative type 
The problem is complicated by the fact that gross lesions of the cecum 
and other parts of the colon may be present for long periods without 
producing symptoms Pam is by no means constant and varies in 
seventy from slight discomfort to an intense degree of pain such as i* 
more usually associated with intestinal obstruction It may be 
intermittent and colicky and is usually intensified by pressure over 
thaaJfp.c.tftrLaxea. or hy a chanjgi m ^oadj/iu swib. os. u. eofajdaL ui w alkin" 
about luvolvement of the mesentenc glands may occasionally pro 
dues some abdominal distress Jvausea and vormtm„ mav complicate 
the clinical picture 

Diagnosis — The diagnosis of ca?cal tuberculosis is often made 
through the accidental discovery of a tumour unaccompanied by any 
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severe or localizing symptoms (Table XVII p 5°2 ) Its recognition 
has however been grexty facilitated by the method of J Gerdion 
Cohen who has employed the double contrast method of «ncces»iv e 
injections of banum succeeded by inflation with air 

^Removal of a piece of tissue for microscropic examination should 
always be undertaken but though it may have giant ^ells and present 
the pathological picture of tuberculosis the demonstration of tubercle 
bacilli is inconstant 

Differential diagnosis from carcinoma or from div erticuhtis is by no 
means easy but as a general rule tuberculosis progresses more slowlv 
and insiduously and affects younger people Examination of the 
blood may here be of some value the antenna m patients with tul er 
culosis of the ca?cum being less severe than those with carcinomatous 
involvement of the same region The blood so hmentatinn rate may 
be of v alue 

The picture of acute ansemia synchronously with tumefaction in the 
right iliac fos«a is more characteristic of carcinoma of the caecum than 
of an) other condition 

Hyperplastic tuberculosis has also to be distinguished from chronic 
appendicitis and actinomycosis 

Radioscopic diagnosis of both types —It is not possible always 
to differentiate the ulcerative type from ulcerativ e colitis because the 
general contour of the bowel presents much tho same features (Plate 
XVIII facing p 443 ) There are evidences of hypermotility general 
or local coupled with filling defects Learl) all cases of intestinal 
tuberculosis give tho Stierlin sign that is show hyper irritability and 
hyper motility especially of the caecum with lack of hxustral segments 
tion and irregularity of contour but this sign is not of absolute 
diagnostic value as any type of ulceration of the colon may produce 
the same appearances 

Complications — The main complications of tuberculosis of the 
bowel are stricture perforation and haemorrhage Actual stenosis 
and stricture m tuberculous disease progress slowly When a fluctuat 
mg tender mass usually on the right side of the abdomen in the 
appendix area presents itself in a patient known to have tuberculosis 
it usually portends the rupture of an ulcer Perforation of the intestine 
by the tuberculous process usually leads to local hiemorrhage 

Treatment — The treatment of intestinal tuberculosis of the uleera 
tive type is essentially medical The basis should be rest in bed and 
an easily assimilable diet until the pyrexia has subsided and diarrhoea 
and dyspeptic symptoms have disappeared It is said that raw milk 
and fata are poorly tolerated Intrapentoneal injection of oxygen is 
■said to have given good results and deep X ray therapy has been 
advocated by some workers Of drugs cod liver oil halibut liver oil 
and similar preparations are indicated Calcium and parathyroid 
therapy have found favour 

Hyperplastic tuberculosis demands surgical intervention and three 
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surgical procedures have been especially advocated : enterostomy, 
short circuit mg, and total resection of the loop of bowel involved 
Tuberculous peritonitis, both of the ascitic and plastic types, may 
bo associated with chrome diarrhoea, especially when tubercular 
ulceration of the bowel 13 present in addition 

Tbo following illustrative cases may be cited: — 

1 Tuberculous u Iteration of tbo large intestine, resembling clironic bacillary 
dysentery and in radiological appearances, ulcerative colitis 

A married woman of twenty-seven was first seen m December, 1933, when 
ahe n as complaining of prolonged diarrhoea with the passage of dysentenc 
stools and occasionally blood These dysentenc Symptoms had persisted 
for 2)[ years, after residence in Ceylon, and liad led to a diagnosis of arncebic 
and later of bacillary dysentery The stools contained pus, blood, and 
macrophage cells The white blood count was 7,000 and the lyrophofy tes 
numbered 21 per cent Tuberculous ulceration of the rectum was demon 
8trated l>\ sigmoidoscopy and typical acid fast bacilli were obtained from 
preparations made from the ulcers (Plate MX, F, facing p 450 ) In an 
attempt to perform appendicostomy , April 4, 1934, the lumen of the appendix 
was found to bo obliterated and adherent to the caecum, and on its removal 
the cause was ascertained to he tuberculous infiltration of the appendix wall 
A barium enema examination, September 21, 1934, demonstrated appearances 
resembling chrome ulcerative colitis, and a mass of calcified tuberculous 
rctrocKcal glands Although the patient s general condition greatly improved, 
tho dmrrhcoa did not entirely cease, and sho succumbed to the disease three 
years later There was no evidence of any tuberculous focus m the lungs. 

2 A man of fifty six was first seen in October, 1935, complaining of 
diarrhoea and dy sentenc sy mptoms together 'with a loss of 23 lb in weight 
Tho stools winch were liquid and extremely offensive, contained pus and 
macropliage cells By the untiTonnin method of concentration, acid fast 
bacilli were demonstrated Here a cam, the picture obtained by barium 
enema was one of chrome colitis, giving the typical smooth appearance and 
lack of baustration A bunch of calcareous retrocecal glands was also 
visualized The sigmoidoscopic picture was that of a granular colitis A1 
though improvement was obtained by a month in hospital, with gam in 
weight of 14 lb , the prognosis was unfavourable 

3 In November, 1921, the cas© of a laboratory assistant aged twenty five 
was investigated There appeared to be a war infection which commenced 
inSilomeain 1917 and had been diagnosed and treated as amcebie dysentery 
The patient was ill and emaciated The numerous stools contained blood, 
mucus, and macrophage cells On sigmoidoscopy, it was found impossible to 
insert the instrument farther than nine inches owing to stenosis of the bowel 
Numerous rectal ulcers were wible, and in preparations made from them 
tubercle bacilli were found The leucocyte count was C COO and the lympho- 
cytes numbered 35 per cent 

Valvular cascostomy was performed in December, 1921, and w as apparently 
successful, but tho patient died a year later from streptococcal septicaemia, 
the infection originating in the csccostomy wound At autopsy, stenosis, 
sacculation and tuberculous ulceration of the large intestine were demon 
strated the microscopic sections showing the typical histological picture of 
tuberculosis (Fig 89 ) 

4 A girl of 8J came from Durban, South Africa, where she had been 
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Suffering fro n dj senterv with blood and mucus in the stools for the past 
two years At first she was regarded as an Intractable case of amcebic 
dysentery and was treated accordingly without beneft On arrival in 
England m September 1*132 the child was very emaciated with oedema of 
the ankles and an extensive ervthematous rash on both legs There were 
three or four diarrhceic stools daily with blood and mucus the urine contained 
albumin and granular casts Before her arrival in Loi don JIarcl 1033 
an exploratory laparotoin\ and appendicostomj had been performed on the 
supposition that the case w as one of polyposis and at first the child improved 
greatly on colonic lavage through the append costomj wound 



Her appearance suggested tubercutoeis There was a hectic flush on the 
cheeks a hectic temperature fine down on tl e face ai d lanugo hairs on the 
body Moreover an X ray of the ab lomen showed calcareous retrocascal 
glands The differential 1 lood count was also suggestive tl e proport on of 
lymphoevtes being as high as 64 per cent The d agnosis was completely 
established when masses of ac d fast bacilli were demonstrated in blood and 
mucus passed per rectum subsequent to continuous lav'Wge through the 
appendicostomy wound with 2 per cent sod um bicarl onate solution Shortly 
afterwards free flu d \ as noted in the abdominal cavity CEdema of the 
extremities became marker! and the pat ent went gradually downh 11 

The remarkable features in this case are the age of the patient and the 
almost exact b mulation from the clinical aspect of acute ulcerative colitis 
The hanum enema also showed the smooth surface and lack of 1 austration 
so characteristic of this disease The vicarious appearance of tubercle 
bacilli in the feces is also to be noted 
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SYPHILIS OF COLON AND RECTUM 
It was formerly thought that sjphihtic ulceration and syphilitic 
disease of the large intestine were of great moment, hut the attitude 
of the profession towards syphilis as an intestinal disease has 
considerably changed during recent years It is questionable whether 
syphilis can cause rectal stricture (see p 511) 

Tertiary syphilis was found in the Mayo Clinic senes to Vie the least 
important factor m recta! strictures as a whole 
There are two types of syphilis of the large intestine a primary 
lesion of the ano rectal region, and a later lesion, or ulceration, occurring 
in the coarse of generalized syphilis, the latter being very uncommon 
Ano rectal chancre is fairly common in both sexes, and need not be 
considered further 

Among the later lesions of intestinal syphilis is tho gummatotis 
colitis described by R Mmngnt The gummata may be single or 
multiple they may start as small nodules which grow relatively 
rapidly so that tn the courso of a few months they measure about 
5 cm m diameter Later, they ulcerate and a mixed bloodstained 
exudate escapes, which may give rue to blood and mucus discharges 
ui the stool Eventually a tubular stenosis of the rectum forms mid 
may lead to obstruction though not to actual fibrous stricture Of 
this form of syphilitic colitis the author lias encountered only one cose 
m his senes 

Thu was in a ship s steward seen in 1925 A definite history of syphilis of 
four years duration was given and the tVassermann reaction was strongly 
positive The case was complicated hv extensive pen anal ulceration and 
suppuration of glands in both groins, suggesting lymphogranuloma inguinale 
The feces contained blood and mucus Two definite rectal strictures and a 
considerable degree of ulceration were revealed by sigmoidoscopy Pro 
longed and extensive treatment with neosalvarsan injections and bismuth 
had no appreciable effect Eventually colostomy was performed and when 
the strictures bad been sufficiently dilated with bougies the opening was 
closed a year later The patient made an excellent recovery and was passing 
normal motions when examined three years after the ls«t operation 

G H Gray has reported two coses from Nigeria which were cured 
by ontisyphihtic treatment (Lockbart Mummery) The bc«t de- 
scription is given by Charters Symonds (1922) who describes it as 
involving the lower three or four inches of the gut including the anal 
margin aud affecting tho whola circumference of the bowel Hard 
polypoid growths ringing the anal margin a condition not 6een to the 
same extent in any other form of stricture, an characteristic 
Some cases of syphilitic disease of the bowel are associated with the 
characteristic condylomata of the anus 
Diagnosis — Diagnosis of syphilitic disease of the bowel is made 
upon tho pathological and sigmoidoscopic appearances and upon 
positive serological tests for syphilis The most telling method is, 
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however, the resolution of the lesions on the institution of antisj phihtic 
treatment 

The radioscopic appearances of extensive syphilitic stricture of the 
rectnm har e been described bj C J Druech There is no ampulla, onlj 
n smooth general contracture of the lumen, beginning abor e the internal 
sphincter The stricture is usually long and pencil like, and the open 
mg into it may be funnel shaped 

Treatment. — This consists of the usual antisyplnhtic treatment, 
rigorously prosecuted The actual cautery maj perhaps hare to be 
employed for excision and cauterization of the condylomata When 
stenosis is present, operatire measures, such a9 short circuiting or 
colostomy, may be required 
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LYMPHOGRANULOMA AND CHRONIC CICATRIZING 
ENTERITIS (CROHN'S DISEASE) 

LYMPHOGRANULOMA INGUINALE 
(Genito ano rectal syndrome) 

Synonyms — Climatic Bobo Inguinal Poradenitis Nicolas iavrt 
Disease 

Definition — Ljmphogramdoina inguinale is now known to be 
due to a filterable virus which entering through a small primary 
reside and travelling tin the lymphatics causes mtlimmation and 
suppuration of the inguinal glands At this stage it can tahse consti 
tutinnal disturl ances such as pyrexia in severe degree 

In the male haloes are produced in tin groin sometimes in tin 
axilla and necl in the female the} are rarely seen but there occurs a 
general lymphcedema of the \agma and lal 1 a known as estlnomine 
In both sexes infiltration of the perirectal tissues takes j lace resnltin,, 
in ulceration and stricture known as the gem to ano rectal syndrrtme 
It is with the rectal aspects of lymphogranuloma Out this account i» 
mainly concerned 

Knowledge on this subject is compiratively recent 

/Etiology —The bubo termed climatic bubo is well 1 nown in 
tropical practice it is especially prevalent among Europeans m Mest 
Africa India China Malaya Japan the southern Mediterranean the 
West Indies and South America In France T M Durand J Nicolas 
and M Fav re (1913) describe 1 this condition as Lymphogranubrnd 
lngumalo and it has been realized that the virus is widespread in 
France and Germany and indeed throughout the whole of Europe 
Since 1933 several cases have been reported in England The writer 
had one case (1935) in a woman from Soho I ondon whose lmsbanl 
was similarly affected In the United States this diseaso has been 
recognized in all its manifestations especially amon 0 the negro 
population 

The urus — In 1930 S Hellerstnm and E Wassen transmitted the 
virus obtained from the pus of inguinal buboes to monkeys. Ultra 
cerebral inoculation produced a inengmo encephalitis An emulsun 
prepared from the cerebral tissues produced on intra lennal injection 
a local manifestation known as the I rei Hoffmann reaction The virus 
of lymphogranuloma belongs to the filteral le group and it has J een 
shown by Or M Findlay (1932) that mtraglandular injection of guinea 
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pigs produces an inguinal bubo in every case , this method can therefore 
be employed for diagnosis The most reliable test at present in use 
(Findlay) is, however, the intracerebral inoculation of white mice, 
which produces an encephalitis The serum of an infected person 
contains antibodies, bence a protection test has been dev lsed by mixing 
equal parts of the serum from a bubo patient with an emulsion of mouse 
brain diluted 1 5 in normal saline, and kept for twelv e hours in an ice- 
box at 4° C When injected in doses of 0 5 c c mtracerebrally, no 
reaction is produced 

Recently Y Wivagawa (1986) has found m Japan that a squirrel 
(Eniamias cunaticus onentalis) is highlj susceptible to mtratesticular 
and intracerebral inoculation He has moreover, been able to cultivate 
the virus in chono allantoic membrane of the chick embryo in tissue 
culture 

Ravaut, Levaditi, Lambhng and Cachera, finding that they were 
unable to mocnlate monkeys mtracerebrally with contammated mater 
tal from the rectum, dev lsed a method of inoculating a portion of tissue 
removed from a case of ulcerative proctitis under the skm of a guinea 
pig After a few days the inguinal lymphatic gland was excised 
emulsified and used as an intracerebral inoculum for a monkey typical 
meningo-encephahtis being reproduced 

Symptoms Primary sore — M Durand (1918) and independently , 
H M Hanschell (1926) desrcibed, as tbe primary lesion of lymplio 
granuloma a small herpetiform v esicle or ulcer on the prepuce, which 
heals up in a few days From tins point the virus travels via the 
lymphatics to the inguinal glands The mcubation period before the 
appearance of adenitis appears to be from three weeks to two months 
The disease generally commences with a remittent pyrexia which may 
precede the localizing signs Soon afterwards subacute inflammatory 
swellings of the inguinal gland3 unilateral ox bilateral, are noted 
Usually, in well marked cases the internal iliac glands are also 
implicated 

The affected glands gradually enlarge and after a period of several 
weeks — or even months — the swellings break down and suppurate 
Sometimes they subside without suppuration and are hard and ex 
tremely tender Fistulous tracks may form, from which a serous 
and sticky fluid exudes If much lymphatic tissue is removed by 
operation, an elephantoid condition of the scrotum and leg may ensue 

Climatic buboes m the grom have definite physical characteristics 
which serve to distinguish them from other suppurative lesions, such 
as septic buboes, pfague and fiifanasis Sometimes pamfuf effusions 
probably due to toxic absorption, are noted m the larger joints 
Extragemtal infections have been recorded — on the tongoe, followed by 
glandular enlargements in the neck (W Curth) m the axilla (S 
Hellerstrom) , and on the foot (Lepinez and Grevin) The author has 
also seen the cerv ical glands affected in an Indian seaman with inguinal 
buboes 
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Patients with rectal lymphadcnoma usually present the symptoms 
of stricture, and pass malformed or ribbon shaped faces Tenesmus, 
intestinal colic, and alternating diarrhoea and constipation are common 
Usually there are associated rectal fistul® 

Rectal lesions — Nearly all authorities are now agreed that non* 
malignant strictures of the rectum, in both sexes are generally not 
syphilitic in origin hut are due to the virus of lymphogranuloma 
lu 1932 Frei and Koppel applied the intrulermnl test ui cases of rectal 
stricture where syphilis could ho excluded and obtained a positno 
result O Jerald (1930) originally suggested the term genito ano 
rectal syndrome for the symptom complex seen in women who present 
the combination of esthiom&ne (vulval elephantiasis) with rectal 
stricture In 1930 tho same investigator reported upon twenty three 
eases m all of which the mtradermal test was positive Since then, 
results have been confirmed by French workers \V Frei (1932) 
reported that 80 per cent of cases presenting the genito ano rectal 
syndrome hare given positivo intradtrmal tests Bensaude and 
Lambhng in Paris (1931) found 8G 6 per cent of strictures and 92 5 
per cent of proctitis cases to bo lrei positive They recorded twenty 
one cases of anal stricture m women in twelve of the fourteen ca°es 
manifesting no other lesion Frei s introdermal test was positive In 
the United States, H P do l\olf and J \ Van CIe\ o found, among 
1,010 cases subjected to tho intradomnl test, fifty eight positive 
reactions, of which fifty fivo were coses of lymphogranuloma and 
tlire< had ano rectal disease 

The sexual incidence of rectal strictures has been remarked upon 
by nearly every observer , it is very much more frequent in the female 
than the male the proportions being about six to one In India, 
however the proportions appear to be reversed Bnjam, in a review 
of 183 cases in Madras, reports rectal strictures m 18 male and 8 female 
patients 

It is now generally recognized from the work of Bensaude and 
Lambhng and of Itavaut, Levaditi, Lambhng and Cachera, that the 
frequency of rectal stricture in Berlin and Pans js due to homosexuality , 
and the primary lesion is probably w the vicinity of t he anus 

The position of the stricture has been noted by many surgeons 
Perret in fifty six cases, gives its situation as follows At the anus, m 
four, less than G cm above the anus, in thirty two , between G and 
9 cm of anus, in fourteen , in the colon, in six R Bartbefs and II 
Biberstem believe that in the majority of cases the stricture lies from 
2 cm to 6 cm above the anus The association of vnh nl and ano rectal 
lesions has been recognized by many workers 
The ulcers of the bowel vary in appearance according to their dura 
tion They can bo distinguished from other rectal ulcers, on sigmoido 
scopic examination, by the amount of fibrous tissue present, and also 
by tho general history of tho case 

"The course of the disease from the initial lesion of lymphogranuloma 
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virus to the production of the genito ano rectal syndrome appears to be 
as follows — 

In the female, if the initial sore occurs in the upper two thirds of 
the vulva, the virus will, m a great proportion of cases, pass to the 
inguinal glands and, as in the male, an inguinal bubo will result If, 
on the other hand, the lesion is situated towards the posterior part of 
the vulva or in the vagina, thin the infection will pass to the ultra- 
pelvic glands and lymph plexuses which dram the lower part of the 
rectum, and a retrograde lymphangitis takes place In the walls of 
the rectum the maximal incidence occurs bet w een 2 and 6 cm above the 
anus — that is, at the lower border of the ampulla just below its upper 
margin — at the situation where strictures are most common 

T R Peyton m his classification of rectal strictures due to this 
virus, finds that it at first produces proctitis then, especially an women 
is associated with esthiom&ne and anal stnctnre later, annular and 
tubular rectal strictures , and finally, rectal communicating strictures 
from ulceration between rectum, bladder, vagma, prostate and seminal 
vesicles 

Rectal stricture due to the virus of lymphogranuloma must be 
rare, at least in England From an analysis from 8,008 sigraoidoscopic 
examinations made during fifteen years, in the Hospital for Tropical 
Diseases, there were only two cases of rectal stricture giving a bru 
Hoffmann reaction The particular^ of these tw o cases are giv en below 

The first was seen in 1934 in a man aged sixty who had a hard rectal 
stricture 3 cm from the anus , below the stricture the surface was ulcer 
a ted and there were numerous fistulas The intradennal Frei Hoffmann 
reaction performed with Findlay’s antigen was positive It appears that 
twenty two veare previously, in China, the patient had contracted lyrapho 
granuloma inguinale, with suppurating buboes on both groins, of which the 
scars still remained Three years afterwards, rectal ulceration with fistula 
formation commenced and he passed blood and mucus with the faeces For 
seventeen years he had suffered severely from the effects of this rectal stricture 
Both Wassermann and Kahn reactions were negative Incision of the 
stricture with dilatation resulted m great improvement 

The Becond case, in a male patient from South America, came under the 
care of I* H Fairley in July, 1935 The patient gave ft history of rectal 
trouble following climatic bubo and extending over a period of nine years, 
with fistula formation and a muco purulent discharge from the rectum 
Although he had acquired syphilis many years previously, the Wasscrmann 
reaction both m the blood and cerebro spinal fluid was negative There 
was also a history of several attacks of gonorrhcea including a gonorrhoeal 
proctitis In 1926 he had climatic bubo involving the glands of both groins, 
and at this time there was a sore inside the rectum near the sphincter The 
Frei Hoffmann intradermal reaction was positive with mouse strain antigen 
as well as with pus from buboes 

Examination showed a constricted, firm and fibrosed anal canal and fibrotic 
proctitis A hard craggy projection was found in the floor of the rectum 
9 cm from the anus Histological examination of a small portion revealed 
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no carcinomatous changes During instrumental on a copious dschargo 
of fluid pus took place from a pen anal Binus 
The importance of the following esse to Bnti«h practition rs is 
self evident 

A fatal and extremely advanced and undiagnosed case was seen in July 
1941 in a woman of forty five Undo lbtedly the original infect on 1 ad l een 
contracted in England in 1920 Two j ears aftt r marriage si c began to suffer 
from rectal ulceration which was thought to be p les Since that time 
for a period of eighteen j ears const pat on 1 a 1 been acute and pararectal 
fistulas had appeared Gradually signs of subacute obstruction 1 ecartie more 
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anil more apparent necessitating an exploratory laparotomy during 'which 
the true diagnosis does not appear to have been appreciated The stools 
from this stage onwards resembled those of ulcerative colitis and severe 
ana?mia rapdlj developed A typical ragged rectal stricture was demon 
strated by digital examination there were numerous radiating discharging 
fistula; m both buttocks and the Frei Hoffmann reaction was positive She 
ded shortly afterwards from intestinal obstruction 

Ocular conpltcahons hate been described by J A Macnie (1941) 
These consist of uveitis and kerato conjunctivitis Sometimes the 
whole globe is covered with grannlomata and monkeys have been 
infected with extracts of this material The Frci Hoffmann reaction is 
positive 

\\ Curth and his associates (1940) hate also isolated the Ivmpho 
granuloma virus from three cases of chrome granulomatous 
conjunctivitis with secondary pannus bj tissue culture and animal 
inoculation (mouse and monkey) The former method was found 
more practicable Treatment with snlphamlamide was effective m 
stopping the adit e process 

Diagnosis —The symptoms produced bj this syndrome are mostly 
those of rectal stricture with intermittent attacks of diarrhoea Tiie 
clinical diagnosis is made in the first place by digital examination of 
the rectum A hard fibrous and annular rectal stricture certainly 
suggests this condition Sometimes the indurated mucous membrane 
imparts a nodular warty sensation to the examining finger (Fig 90 ) 

The diagnosis is confirmed by the intracuti reaction (intradermal 
test) which is now known as the Frei Hoffmann reaction The antigen 
is prepared from the diseased gland tissue or from pus from the buboes 
Pns is withdrawn from a gland which has undergone softening but not 
fistulation and is mixed with physiological saline m a sterile tube in 
the proportion of one part to five Thus prepared it is heated to 
60° € for two hours over a water bath and the following day to 60’ C 
for one hour The antigen 13 preserved at a low temperature un 
exposed to light Tests must be repeated every three months and 
should give negative reactions in the skin of normal and control patients 

Other sources of antigen consist of emulsified glands and more 
recently of similarly prepared mouse brams infecte 1 with this virus 
Some doubt exists on the score of pseudo reactions caused by normal 
bram tissue Better results have been obtained by S E Sulkm (1941) 
and collaborators by employing Lygranutt prepared directly from 
virus on egg yolk sac embryo \\ brei (1939) has drawn up minute 
instructions for the preservation of the antigen it must be protected 
from light and kept on ice at the lowest possible temperature— the 
colder it is the longer tbe vaccine retains its efficacy The test 
itself is earned out on the same lines as the Dick sensitization 
test 0 1 c c of the antigen being administered intracutaneously in the 
forearm where it causes a wheal 9 to 10 mm in diameter A positive 
result usually appears between twenty four and forty eight hours after 
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the injection in the form of n ctrclo of infiltration 1J to 3 inches m 
diameter (Fig 91 ) German writers ha\o noted an infUtrited hard 
mass which maj persist for a few days The Wasserimnn and Kalin 
rt actions are negative in the uncomplicated disease 
A E Taussig and II Somogyi (1940) as«ert that hyporglobinrcmia 
is constantly present m tho serum of lymphogranuloma and that this 
test is of sen ne in differentiation from granuloma lenrreum C M 
McKee G Ilake and M F Shaffer have dewsed a complement 



Fig 91 —Lymphogranuloma Inguinale Illustrating Dmelco* negative reaction and 
two positive Frei Hoffmann intradermal reactions 

{A{ rr ft KmuamUandA Lambing) 


fixation test u mg Tygrtnun (ML) as anti^m In this case the 
preparation was made from the triturated lungs of infected mice 
II M Robinson (1940) emphasizes tbt necessity <f controlling this 
test with the pirallil inccuhtion for chancrnl (Dmelcos \ accuie) 
which is now know n as the Ito Reenstiema test 

Treatment —Tmtment of recta) strict on d it to this rims is a 
difficult matter PoKwfu-i measures consist in dilating the stricture 
bj graduated bougies and injecting antiseptic solutions to euro tho 
ulceration 

Operative treat nent depends upon the type of stricture present 
Lockhart Mummery gives the following alternatives internal 
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proctotomy complete proctotoim excision of the stricture oi of the 
rectum , and colostomy 

Diathermic dilatation — According to Rensiud< and Limbling 
diathermic dilatation appears to 1 h tin Ik st form of treatment for tho 
stricture ft i» sup* nor to «nnpl« dilitition with the nu tal bougie or 
rubber cath<ter A treatment of \lwut twvnty minutes <v<rs two or 
three days, for tin or twelu applie iti j»> 11 recommended 
Treatment of the bubonic sta \e (climatic bubo) — In tin, lympbogranu 
loma tons stage, the inguinal „lands when they are inflamed but discrete 
can be excised the spread of further mischief being thus prevented 
This has been perfonned bv A H Mclndoe with conspicuous succe s 
But the surgical laying open of suppurating glands or sinuses is contra 
indicated because usually the gland tissue becomes secondarily infected 
and a permanent lymphatic Finns may ueme During the acute sta c e 
treatment should consist of rest and the application of soothing dressings 
Protein shock therapy (non specific protein «hoc) ) by intravenous 
injections of killed typhoid paratyphoid vaccines commencing with 
50 million and increasing gradually to 200 or even 800 million is often 
followed by the subsidence* of inflammation Generally two or three 
reactions art required before the buboes dry up 
Medicinal treatment — In the chronic stages applications of mercurv 
ointment promote healing Intravenous injections of tartar emetic 
(sodium antimony tartrate) hav o been much employed , eight to 
fifteen injections of 5-fO c c of a 1 per cent solution are required 
The pentavalent compounds of antimony (stibosan and neo&tibosan) m 
recognized do^es have also been employed with apparent success 
In recent years pulphonamides especially sulpliapvndme have been 
found specific for the virus of lymphogranuloma lull doses of 4 6 
grin are necessary in courses of five davs duration They have been 
employed also as an adjunct to surgical measures m tho n etal form and 
are useful in healing up rectal ulceration 
F 0 MaeCallum and G M Findlay have shown that til expert 
mentally infected mice sulphonamides arP of definite value 
In man R Montel (1938) in Indo China has found the French 
preparation rubiazol curative il given in courses over a prolon 0 ed 
period K I Earle in Truudad has reported that sulpbnpynduu 
(M and B C93) is 1 eneficial in doses of 1 5 grin daily C B Kennedy 
J K Howies G Smullen and M E Kopfler report favourable results 
with neoprontosd average total dosage 98 grin and duration of 
treatment 84 days R O Stem (1940) m 35 cases (32 acute and 3 
chronic) found that rapidity of disappearance of lesions corresponded 
with concentration of sulphapyndine in the blood Raising the level 
from 4-6 mgm per cent to an average oi 10 16 mgm reduced th» 
average time for subsidence of the bubo from 2 6 to 1 3 weeks but it 
was found advisable to continue treatment for one week beyond tht 
period of sobaidence In the majority of cases the Frei Hoffmann 
reaction became negative 



510 


DYSENTERIC DISORDERS 


CHRONIC CICATRIZING ENTERITIS 
Synonyms — Regional Beitis , Crohn’s Disease 
This raro diseise is included in tins work in order to draw more 
general attention to the condition and to emphasize the possible 
necessity of diffcrentiatingit from other forms of diarrhoea and dysentery 
Regional ileitis manifests itself tnamly in tbo terminal portions of the 
ileum, but it is possible that inflammatory ulcerative and granulomatous 
patches in the jejunum, deo ciccal region, and circumscribed areas of 
the colon are of the *»ame nature 

History —The importance of benign, non specific grauuloniata 
affecting the small intestine was first brought out by Crolm, Ginzburg, 
and Oppenheimer m 1932 On this localized granuloma the name of 
regional ileitis was bestowed, although in America it has since become 
more generally known as Crohn's disease Later, in 1934, Crohn en 
larged his concept of regional ileitis to include widespread involvement 
of the small intestine 

Almost all the recorded caBes of this condition ore to be found in 
American literature , only a few instances have been found in Great 
Britain In 1933 Molesworth reported a single case with stenosis of 
tho lleo ctecal valve, and in 1934 Jackman described two cases as 
localized hypertrophic ontentis In 1935 Dickson Wright exhibited 
two more at the Medical Society of London In 1936 Birbour and 
Stokes gave an excellent synopsis of regional ileitis, together with 
a completely worked out account of «an autopsy on a mental patient 
Tins patient had also been investigated by the author at one stage of bn 
illness P W Brown, J A Bargen, and H M Weber (1934) have 
given a ven complete aceoiint of Crohn s disease, based upon eighteen 
patients in whom the diagnosis was established in sm euteen instances 
at operation, and m one by radiographic examination The disease is 
apparently more common m males , in Crohn s original eeri^s, there 
were more than twice as man} males as females The age period is 
noteworthy Crohn originally described the condition as chiefly 
affecting young adolescents, but cases ba\ e since been reported im olving 
all ages Tho age of the case reported by R F Barbour and A B 
Stokes wa3 fiixtj three 

^Etiology. — The ileum, the jejunum, and small portions of the 
clECum may be involved It is now recognized that the large intestine 
is al«o qmte commonly affected T G James describes a case in 
which the large bowel, from the distal part of the transverse to the 
pelvic colon, was implicated The descriptions of regional ileitis by 
surgeons who base performed exploratory operations are all strikingly 
similar There is an inflammatory process, sharply localized in area, 
involving all layers of the intestinal wall and associated with hyper 
trophy, the whole mass simulating in rigidity and appearance a stiff 
rubber tube Naturallj , this fibrotic thickening has been suspected of 
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being tuberculous in origin, bat no subserous tubercles have ever been 
observ ed 

That the disease is progressive is shown by the fact that in some 
patients who lia\ e undergone resection of the ileo cascal portion of the 
intestinal tract, the disease has spread into the proximal portion 
of the lleujn No light has so far been shed upon the nature of the virus 
which maj gi\e rise to this chronic inflammation Likelv and Lisa 
(1939) have suggested that it may be allied to that of lymphogranuloma 



inguinale They found at autopsy multiple granulomata of the ileum 
m a negress with the genito ano rectal syndrome 
Pathology — The pathological condition consists of a fibroblastic 
reaction with an infiltration of polymorphonuclear leucocytes and 
round or plasma cells The mucous membrane of the parts affected is 
ulcerated and the submucosa much thickened by cellular infiltration 
A striking feature is the presence of giant cells of the foreign body type 
m the plane between the longitudinal and circular muscular coats m 
close relationship to the ganglion cells of Auerbach & plexus , these 
cells contain hard crystalline bodies of variable shape and size (Fig 92 ) 
Everywhere the reaction is attended by great thickemfig of the bowel 
walls, with encroachment on the lumen 
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Her) effort which has been made by different investigators to 
demonstrate tubercle bacitb (mainly by the injection of material into 
guinea pigs) has signally faded G Hadfield (1980) has given the best 
description which has yet appeared of the histology The earliest and 
possibly specific histological Ksion is lvmphaihnoid hyperplasia with 
the formation of giant cell sv stems which are a ho present m the 
regional mo«cnteric glands \ ie\ud as a whole, the histological picture 
cannot bo distinguished from tint of tuberculosis Ulceration and 
fistul® are secondary to tin primary lesion 

Symptoms — \n almost constant complaint is pain which when the 
disease is confined to the jejunum, is apparently localized to tbo am 
bihcus when the c®curn and ascending colon are im olved together 
with the ileum the para i9 m the upper portion of the abdomen 
Diarrhoea is almost unarm! le and the information so far obtained 
suggests that its presence or absence is in 6ome way counected with the 
situation of the lesions and the extent of the pathological changes 
Uauallj the stools are loo«e and waters without much urgency and 
without visible 1 lood ^ omitmg is an important symptom jdostoftbe 
patients have bouts of pyrexia and general!) there is loss of weight 
Intestinal fistula 1 occurred twee in eighteen cases in Brown Bargcn 
and Weber s senes There v» usually a mild secondor) fimeima and x 
imld leueocytosis of 10000 

Crohn divided lm case9 into four clinical t)pis a classification which 
lias since been accepted — 

1 Acute intrn abdoiminl disease with peritoneal irritation 

2 Ulcerative enteritis 

8 Chronic ol s traction of the small intestine 

4 Persistent intractable fistul® in the nght lower quadrant 

In the first type appendicitis may be simulated in the second the 
patient complains of colic and diarrhoea and there is commonly a con 
stunt low grade pyrexia The type of case with pen umbilical pain and 
with blood and mucus stools three t > five a day as in the series recently 
deserif td bv L Barrington Ward and R E 5<omsh closely simulates 
uleeratu e u litis In the third type incomplete obstruction is encoun 
tered with vtclent cramps horborjgrm and occasional attacks of 
\ minting and constipation A palpable mass may he present and the 
obstruction may lie complete In the fourth type intractable fistula? 
foil iw tl tt operatn e drainage of a supposed appendicular ob'cess 
Diagnosis — The cicatrization does not, as a rule give rise to any 
pross ol stmction so that ut the absence of a palj able mass the clinical 
picture is quite indefinite without radiography diagnosis may be 
'flipossille birm-trans even it is only after resection that tubercle 
md circinoma can In exclude! 

The \ ray appearances of the mflanuuntor) processes in the small 
intestine and ul the large are practically the same There is mural 
thickening with consequent stenosis and stiffening and shortening of 
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the involved portion with destruction of the mucosa A. radiographic 
examination demands close scrutiny of each individual segment by 
observing the descending opaque meal Careful investigation of tli 
terminal portion of the ilenm after it has been distended as the opaque 
enema passes through the lleo csecal orifice is a! o necessary hantor 
say s that in the extreme narrowing of tho terminal ileum the string 
sign is produced A \l Gslambos and A\ Mittelman J L Kantor 
H M eber, and others all behev e the X ray appearances to be typical 
and diagnostic when the terminal ileum is involved Sigmoidoscopy 
is usually of little avail m arriving at a diagnosis 

The differential diagnosis has to be made from malignant di«ea«e 
diverticulitis, hyperplastic tuberculosis, lympbadenoma, actmomy 
cosis, and syphilis , the localized inflammatory masses must be dis 
tmguished from chronic appendicitis, Mechel a diverticulum chrome 
intussusception, and twisted ovarian cyst Cases with diarrhoea have to 
be differentiated from the various types of cohti« especially ulcerative 
colitis, and dysentery 

Treatment — The treatment of Crohn a disease is generally admitted 
to be a surgical problem The main possibilities are to short circuit the 
lesion to resect it, or to short circuit it first and resect later C </ 
Mixter prefers resection but admits that the mortality i« high The 
disease cannot be treated with any degree of success by medical means 

B B Crohn (1939) emphasizes once more the necessity of early 
recognition of the condition even before the appearance of characteristic 
radiological changes S P Marshall (1940) has made follow up 
observations on 48 cases of regional ileitis over a period of seven years 
Of these, 29 were operated on with 2 deaths Resection of individin I 
loops of intestine was performed in 22 patients without a fatality 
The two 3tage method of resection is the operation of choice Recur 
rences are probably associated with incomplete remov al of the affected 
bowel and for this reason wide excision ol the affected loop is indicated 

A 31 Snell (private communication) has made the interesting and 
pregnant observation that the sprue syndrome may supervene after 
removal of recurring cicatrizations of the jejunum and upper ileum 
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DIVERTICULITIS, INTUSSUSCEPTION, HAEMORRHOIDS, 
FOREIGN BODIES IN THE RECTUM 

DIVERTICULITIS AND DIVERTICULOSIS 

It is beyond the scope of the present work to describe in detail (ho 
largo amount of research which Ins been devoted to this subject in 
recent years Tho conditions will be dealt with onlj in so far as they 
enter into the differential diagnosis of dj seutenform diseases 
Duerhndosis may be described as sacculation occurring throughout 
tho lumen of the large intestine This condition is usually unproductive 
of symptoms save in. a comparatively small number of cases in which 
inflammatory changes are taking phce Ta-coliths which form in the 
diverticula may not be discharged into the lumen of the colon but 
remain imprisoned thereby causing inflammation or dicerlicuhtis 
Acquired diverticula maj be single or multiple Cruvedhier is roportod 
to have found 200 m u single colon Tho individual div erticula differ m 
9ize even in the same segment of the bowel and may \ \ry from almost 
microscopical size to pouches 4 cm m diameter although the Average 
is about 1 cm El Spriggs nnd 0 A Harder (1927) reporting on a 
radiological stud} of 1 000 cases found that diverticula of tho colon 
were present in 10 per cent From autopsy records of 1,925 cases 
(1924-28) Rankin and Brown at the Mayo Clinic found diverticula in 
5 2 per cent It is probably a fair estimate that the incidence of diverti 
culo«is in those over forty i» about 5 per cent and in only some 17 per 
cent of these are symptoms of diverticulitis present 
H C Edwards found that the youngest in his senes of cases was 
thirty two on the avera 0 e sym| toms aj pear to arise first at about 
fifty years of age The influence of sev is only very slight , in the series 
recorded by Ranker, and Brown GO per tent occurred m males 

Diverticula are formed most commonly in the sigmoid colon but 
they may be distributed tliroughout the largo intestine, usually with 
increasing frequency from the right to the left side of the bowel 
Etiology — It is by no means clear whether the majority of divert! 
cula are congenital or acquired but the consensus of medical opinion 
is that div erticula of the large intestine are traction div erticula It was 
originally suggested by Klebs that they were especially likely to occur 
at the mesenteric attachment through weakness at that particular 
point, but recent observers ate by no means vn agreement that this is 
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the true explanation H C Edwards points out that the circumference 
of the intestine through which diverticula emerge is governed by two 
anatomical factors the disposition of the longitudinal muscle fibres 
and the mode of entry of the blood-vessels The sites of election for 
the formation of diverticula are arranged in two rows immediately to 
the mesenteric side of the two lateral muscular tienias Each div erti 
culum starts by the migration of a wedge-shaped process of mucous 
membrane through the circular muscle fibres at the point of entry of a 
blood vessel Once the process has taken place, pressure exerted from 
within the bowel forces the wedge of mucous membrane further along 
the connects e tissue sheath of the blood \ essels, and eventually a 
flask shaped diverticulum is formed When this stage 13 reached, the 
circular muscle fibres between the diverticula steadily contract, so 
that the pouches become progressively larger, and at the same time 
the lumen of the bowel becomes narrowed From these considerations 
it seems impossible to escape the "view that dn erticula are due to forces 
arising within the bowel wall itself 

Pathology. — The processes which occur in the diverticula eventually 
produce inflammatory changes, so that perforation stricture and 
fistul* result In the great majority of cases, hovev er, diverticulitis 
runs a chronic, uncomplicated course It is generally acknowledged 
that pathological changes occur most frequently in the pelvic colon 
and rectum, pxobiblj because of the focal stasis which arises at these 
situations It is pointed out that, at this level, the nature of the foces, 
which are firmer and more compact, tends to prevent the dn erticula 
from becoming emptied of their contents on the other hand, the tight 
side of the colon, which normally contains liquid foces, is far less likely 
to be subject to impaction 

The local inflammatory changes commencing m the mucous mem 
brane subsequently spread to the submucous coats and cause ulcera 
tion , later they spread to the other coats of tho bowel and to the 
mesentery, producing perisigmoiditis The chrome thickening of the 
mesentery results from spread of the inflammatory process, and some 
times may be due to perforation into tho mesentery Perforation of 
a diverticulum may produco a local abscess or fistula, rarely, however, 
does it bring about general peritonitis It is not uncommon for a vesico- 
intestinal fistula to result after the formation of an intrapelvic abscess, 
or after the adhesion of the thickened sigmoid to the bladder 

Symptomatology. — The most common symptom is some form of 
abdominal pain, which may consist of ill defined subacute sensations 
of discomfort similar to those felt in chrome amcebiasis Usually the 
pain is situated m the left lower quadrant or lower abdomen, and it may 
be accompanied by localized tenderness, muscular rigidity, nausea, 
•vomiting and pyrexia The exact situation of localized pain, when 
present, is probably dependent upon attachment to, or perforation of 
some other viscua Diverticulitis with the accompanying-pain, pyrexia 
and leucocytosis, closely reaembles appendicitis, but is on the left side. 
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and it may be acute, subacute, or chrome Constipation, is usually 
a constant accompaniment, especially when tumefaction has taken 
place, and an actual lump can be felt On the other hand, diarrhcea 
alone may be present, being usually of a dy«entenform character and 
accompanied by tenesmus with passage of blood, pus, and mucus 
In the author’s senes are three cases in which a diagnosis of dysentery 
had been made on the nature of the stools, which in one instance 
consisted for a time almost entirely of blood stained mucus The 
explanation of these cases seems to be that the diverticular mass is 
situated in the lower sigmoid and is the seat of a considerable degree 
of ulceration and suppuration In some cases a continuous discharge 
of muco pus takes place, suggesting the presence of an abscess which 
has ruptured into the lumen of the bowel When ulceration of the bowel 
has taken place in conjunction with di\ erticuhtis, then the resemblance 
to the djsentenc syndrome may bo very close 
The most striking case m the author's senes was the following — 

In 1933 a professional man, aged sixty four, had been passing blood in his 
motions for twenty jears , for two jears they had periodically consisted of 
blood stained mucus On his return from a voj age to India the diarrhcea 
became so marked (six to twelve stools a day) that ho was thought to be 
suffering from aroccbio dysentery In 1924 a sausage shaped mass which 
was believed to be a carcinoma was removed from the right iliac fossa and 
was found to be diverticulitis Repeated microscopic examination of the 
faces revealed no amoeba? nor could any dysenteric lesions be seen bj eig 
moidoecopy The banum enema (Plate \X) show rd a constriction of tho 
sigmoid at 25 cm and a definite area of diverticulitis immediately above it 
In April, 1934, he had a sudden illness, with rigors and pain over the Itier 
which had to be opened, when the cause was found to be a liver abscess 
(streptococcal) He made a good recoven, but eventually a left sided 
colostomy had to be performed on account of intra pelvic suppuration 
It was definitely proved that the whole illness was due to complications of 
diverticulitis , no evidence of neoplasm was forthcoming 

Tumefaction in the course of the sigmoid colon is a common finding 
and indicates inflammatory changes in the neighbourhood of segmental 
diverticulitis (Table XVII ) According to Rankin and Brown, blood 
; per rectum is also quite common in dn erticuhtis, and this has to be taken 
into account in making a differential diagnosis from carcinoma 
Symptoms referable to the bladder often occur and usually betoken 
senous complications, diverticulitis being the most frequent cause of 
vesico colic fistula 

Complications. — Perforation of the large intestine i8 comparatively 
frequent, and J A Bargen and T \\ Cox found that it occurs more 
often in diverticulitis than in carcinoma The formation of a localized 
intrapentoneal abscess is perhaps the most common complication 
There appears to be no conclusive iv id once that diverticulitis is apt 
to give nse to carcinoma 

Amoebic infection may be grafted upon diverticulitis, and may then 
be responsible for some of the symptoms This complication has been 
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noted twice m the authors series There is no evidence however 
that a previous dysenteric infection in any way predisposes to diverti 
culosis Tins point has been investigated in seventeen consecutive cases 
under the author s care 

Diagnosis — -The diagnosis of do erticulosis and diverticulitis is 
made chiefly by X ray examination In the early stages the X ray 
appearances are those of extreme irritability of the colon The signs 
are those of spasm and excessivtfjnotilitv, all degrees being visible 
At first there is marked and irregular Illustration The actual 
diverticula are visualized as pinhead elm ations and are usually seen 
in the sigmoid colon Then there is the saw edge appearance and 
finally well marked diverticula with wide mouths can be visualized 
after partial ov acuation of the barium enema (Plate XX ) Diverticula 
containing fa?coliths giv e the appearance of grape like projections from 
a broad stem represented by the contracted and spastic bowel 

Proctoscopic and sigmoidoscopic examination 1 ; are Usually of httlo 
value except when the lesion is extrtmely low Sacculation of the 
mucosa is generally present 

Treatment —The treatment of diverticulitis is mainly medical 
only when complications are present should surgical interference be 
contemplated In acute cases treatment should consist of rost m bed, a 
residue free dietary the application of ice to the lower abdomen and 
rectal irrigation with normal saline < r 2 per cent sodi 1 m bicarbonate 
When the acute condition bis subsided a bland diet should be msti 
tuted and some mineral oil preparation such ns unjol or petrolagar 
should bo given in small doses (1 2 drachms three times daily) This 
is preferal le to giving a large dose once a day ns is commonly practised 

In a patient who presents symptoms of diverticulitis such a regime 
roust be continued indefinitely 

INTUSSUSCEPTION 

Intussusception is a surgicil disorder but it is nevertheless one of 
outstanding importance to the student of dysenterv on account 
of its tendency to occur in patients affected with one or other of the 
dysenteric disorders especially bacillary dysentery So frequently 
may this complication occur that it is a comparatively common surgical 
error to operate upon very acute cases of enteritis or bacillary dysentery 
ill small children on the presumption that they are suffering from 
intussusception On the other hand intussusception may closely 
simulate bacillary dysentery 

Acute intussusception occurs when one portion of the bow el becomes 
mvaginited into an immediately adjacent portion almost invariably 
it is the proximal which is inv ngmated into the distal An mtussnscop 
tion consists of three parte 1 tlie entering or internal tube 2 the 
returning or middle tube and S the sheath or outer tube the tn 
tussuscvjnens The inner and middle tubes together form the mtussus 
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ceplum the neck is the junction of the entering layer with the mass and 
the part which advances is Known as the apex The mas3 winch con 
stitutes the main intussusception gathers solidity as it advances 
Natural!} , with increasing pressure the blood supply of the inner layers 
of the intussusception tends to lie cut off Gangrene may therefore 
ensue 

The following varieties of intussusception are recognized — 

Ileo ileal about 8 percent 

Ileo-colic (ileo ileal which has passed through 
the ileo eascal valve) 36 

lleo caecal (with the ileo ea?cil valve at the 
apex) 46 

Cereal (invagination of the caput ca>ei) 2 

Colo coho (colon invaginated into colon) 8 

In a few cases intussusception in children arises from irritation 
caused by a polyp a submucous lipoma or a Meckel s diverticulum 
In bacillary dysentery in children under ten years of age other infections 
of the intestinal tract especially with /fscarw Uanbrtcotdes may bo a 
predisposing cause 

Symptoms — Intussusception accounts for the majority of cases of 
acute intestinal obstruction in children in the first two jears of life 
It usually occurs in a well nourished healthy child He is suddenly 
seized with severe abdominal pain causing screaming and contraction 
of the legs Periods of exacerbation are followed by great exhaustion 
and sweating Screaming fits are followed b} pallor Vomiting is the 
usual accompaniment and the vomit at first con ists of gastric later 
of intestinal contents Constipation may be complete but usuallv 
diarrhma sets in with blood and mucus in the stools Indeed the dis 
charge of blood and mucus from, the anus is so important that without 
its aid diagnosis is rarely achiov ed Herein lies the great difficulty of 
making a diagnosis in children Buffering from dysentery before the 
intussusception actually takes place S Perrin and E C Lindsay 
noted blood and mucus m 89 per cent of the 400 cases they pass in 
review The bleeding arises from venous congestion and in addition 
there is considerable sloughing of tissues 
An elongated sausage shaped tumour can usually be palpated Its 
situation naturally vanes considerably usually it begins in the nght 
iliac fossa and advances along the course of the colon Sometimes the 
intusauscepted bowel may even protrude from the anus 
Uia^rmsls. — One of the chief difficulties in diagnosis is the differentia 
tion from other forms of acute intestinal infection and of obstruction 
In infants the question of its differentiation from acute appendicitis 
may arise But the sudden onset the extreme pam with accompany mg 
prostration and the presence of a tumour which may protrude from the 
anus should determine the diagnosis The passage of blood and mucus 
in the absence of feces is characteristic but microscopic examination 
of the exudate is of little avail as it closely resembles that of acute 
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bacillar} diseatery (see p 81) Only m cliromc intussusception 
which usually occurs in adults, is radioscopy by means of a barium 
enema ol any direct diagnostic sal up Thu need for differential 
diagnosis from Henoch s purpura ruay occasionally arise 
When other data are typical, the diagnosis should be made even in 
the absence of an abdominal mass, as delay in operation is fatal 
Treatment — Tbc treatment of intussusception is surgical 

HEMORRHOIDS 

Hiemorrhouls are usually sufficiently distinctive to be recognized 
at sight, but there are many other conditions with which they may be 
associated The almost constant association of piles with increased 
intra abdominal tension, as in cirrhosis of the liver, is well known and 
they also result from portal tlirombosis due to porto systemic onasto 
mosis They are therefore, a frequent accompaniment of the dysenteric 
diseases , the association of external and internal piles with chronic 
amoebic dvsentery has already been referred to (p 107) The following 
are some of the conditions from which hemorrhoids must be 
differentiated 

Mean a of Differentiation 


Positive Woeaermann reaction, hu 
I wry 

Digital examination 
| Presence of bilbarzia eggs in faces 
E hutdytua, free forms or cysts in 
I ficces 

| Digital examination 
Digital examination 
I Proctoscopic examination 
) Appearance of prolapse 
Digital examination 
I Appearance of ulceration and bacler 
lological exa mination of discharg e 
Their usually distinctive and characteristic appearance may be 
modified by thrombosis ulceration, oedema necrosis, and even gangrene 
External haemorrhoids are due to distortion of the \ eiu3 beneath the 
skm surrounding the anal margin Recurrent inflammation leads to 
varicosities causing a redundant condition ol the skm and deformity 
When thrombosed they appear as small blmsb tumours beneath the 
skm and give rise to considerable pain A thrombosed pile usually 
develops suddenly and gradually increases in size for several hoar* 
Often there is no explanation for the sudden appearance of the clot, 
but it generally occurs when straining at stool Physical exertion, 
such as ruunuig or riding, may bring on an attack The accumulation 
of moisture round the anus may result in excoriation of the skm cover- 
ing the clot 


Condition 

Per anal candy tomato. 

Lownctal polypi 
BiUiarzial adeno papillomata 
Amcebic ulceration 

Carcinoma of rectum 
Polyposis 
Granular rcctitis 
Rectal prolapse 
Rectal stricture 
Anal tuberculosis 
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Skin tabs surrounding the anal margin are the result o! fibrosis 
following some acute inflammation resulting in thrombosis These 
tab are composed of skin with a central stroma of connects e tissue 
Infernal hemorrhoids are varicose tributaries of the middle and 
superior hiemorrhoidal veins and are situated m the lower 8 or 4 cm 
of the rectum Tumours projecting through the anus are classified 
as internal hemorrhoids if they are covered by mucous membrane 
only 

Complications of internal hemorrhoids are chiefly bleeding and 
prolapse Sometimes exconation of thrombosed piles occurs with 
sloughing and ulceration The amount of bleeding varies consider 
ably m different cases As a rule bleeding occurs together with the 
passage of stool and the blood oozes from the rectum at the end of the 
act Hcemorrhage may however be continuous and occur indepen 
dently of defecation Sometimes it may be so profuse as to threaten 
the patient s life or continuous bleeding from internal piles may 
bring about a severe macrQcjtic anamin resembling Addisonian 
ansemia m general appearance The author has encountered two cases 
in which a diagnosis of pernicious anaemia had originally been made 
but where the source of the trouble was traced to bleeding internal piles 
When the piles are ulcerated there may be a discharge of blood 
stained mucus and it is the«e which maj be mistaken for one or other 
of the many forms of dygenterj 

In making a diagnosis of internal piles a proctoscope should always 
be employed as they may easily bo missed by rectal palpation alone 

FOREIGN BODIES IN THE RECTUM 
Foreign bodies accidentally swallowed may lacerate the mucosa 
of the rectum on being passed and may in this manner give rise to 
dyaeptenc symptoms Small bones of fish or chicken for instance are 
often passed by children while adults frequently swallow pins and 
needles and sometimes screws and tacks held in the mouth Artificial 
dentures are sometimes swallowed and may lodge in the rectum In a 
similar manner the stones of cherries and plums and the pips of grapes 
oranges melons and other fruits may accumulate and obstruct it 
Cases have been recorded in which the foreign bodies have 
been recovered several months or even several years after being 
swallowed 

Foreign bodies introduced into the rectui i — Remarkable lists have been 
compiled of foreign bodies which Lave been intro luced through the 
anus into the rectum either designedly or by accident 
Such bodies have been introduced with the intention of relieving 
symptoms or curing rectal prolapse hamorrhoids etc Insane persons 
often hide various objects and thieves have been lnown to conceal 
gems corns kej s etc m this situation Lockhart Mummery cites 
the case of a convict at Brest who introduced a box of carpenter s 
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* tools into Ins rectum Death in great a^ony took place seven days 
later and at post mortem the box measuring six inches by five 
and -weighing twenty two ounces was found, containing several tools, 
including a screwdriver and a saw Portious of glass or actual tumblers 
bale been introduced E A Diggms recounts the recovery of a 
glass from the rectum of a marine engineer in San Francisco Being 
conscious of certain symptoms in the rectum he touched something 
which felt like the rim of a tumbler and broke off part of the edge of 
the glass tearing a serrated margin The tumbler was eventually 
removed m safety bv filling it with plaster of Paris 

The following case, in the Albert Dock Hospitnl in London, was 
treated by my colleague H E Griffitla PROS, who has kindly 
permitted me to quote it 

The patient was a boatswain of the P 10 Line On lm return from 
Australia in 1930 he suffered from an acute attack of diarrhma and during 
the nigl t he used a tumbler half full of brandy into winch he had inserted a 
raw potato with the idea of checking the condition Unfortunately the 
tumbler slipped out of Ins hand and disappeared into the rectum He appar 
ently made every effort to recover it without success and for the succeeding 
five days until the ship docked he was completely obstructed An \ ray 
(Plato \A1) was taken as soon as he had been admitted into hospital and it 
was found that the tumbler was situated completely abovo the sphincters, 
winch had contracted below it Treat swelling of the mucous membrane had 
taken place so that it entered the lumen of the tumbler and the rim fitted into 
a sort of groove between the wall of the rectum and the invagmated mucous 
membrane It was thus impossible to approach the actual rim of the tumbler 
The abdomen was opened and while an assistant exerted pressure upwards 
with a sponge bolder passed into the rectum the foreign body was mampu 
lated from above Thus by pushing from below and pulling from above 
the normal obstetrical process was reversed and the tumbler could be brought 
up as far as the lower sigmoid The bowel was opened at this level and the 
tumbler extracted The opening In the bowel was repaired by eutunn n it in 
layers and m order to give the sigmoid a chance of beating, a temporary 
colostomy was performed in the upper part of the pelvic colon The patient 
made an uninterrupted recovery and after four weeks the colostomy was 
closed A few weeks later he returned to his ship and has been at sea ever 
since 
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THE INTESTINAL PROTOZOA 

EXTAJKEBA HISTOLYTICA (Sehaudmn, 1903) 

Synonyms. — “ Amoeba dysenterta * (Councilman nml Laflcur, 1891) 
Entamoeba coh var tetragena (Viereck. 1907) Entamoeba hartmanni 
(Prowazeh, 1912) Entamoeba dynnlertm (Councilman and Lafleui, 
Entamoeba dispar (Brampt, 1925) 

Historical. — (flee p 22) It is generally agreed that the amoeba first seen 

by Lfisch in 1875 and named by him * Amoeba coh ” corresponds to the 
generally accepted description of this species Schaudinn ( 1 903) was apparently 
the first observer clearly to appreciate the fact that two separate species of 
amcebffi are found in the intestines of man, one pathogenic and the other not 
the former is now known as E histolytica, the Latter as E coh 
The fact that E histolytica is to be regarded as essentially a tissue parasite 
of man was clearly demonstrated by Kartdus in 1885 and 1886, and by Koch 
m 1887 That infection is brought about by the ingestion of encysted forms 
was first appreciated by Quincke and Roos m 1893, while from the ob«erva 
tions of Uphara (1914), Penfold, Woodcock and Drew (1916), Chatton (1917) 
and Cutler (1919), it appeared that the secretions in the small intestine 
cause dissolution of the cyst wall S T Darling (1913) seems to have shown 
conclusively that intestinal ferments are not essential, for he observed the 
development of amcebsc in the cysts and their emergence in moist prepara 
tions of faeces outside the human body A W Sellards and M Theiler (1924) 
showed that histolytica cysts hatch when injected intrarectally in kittens, and 
this finding was confirmed by C A Hoare in 1925 

Habits. — It appears probable that E histolytica , unlike other intestinal 
amcebae, docs not babitaally feed on bactena and other intestinal contents, 
but obtains its nourishment from the living celts and tissues of the intestinal 
wall It is probably true that not all the amcebm (E histolytica) in the in 
teslinal canal actually invade the tissues, but that quite a large proportion 
apply themselves to the mucous surface of the bowel and cause superficial 
erosion of the cells without actually burrowing in Jn the motile, trophozoite, 
“ vegetative ” or tissue invading stage, E histolytica is a relatively large 
protozoon, usually from 20 ft to 30 in diameter , even larger forms may occur, 
and smaller, or mt Hula, stages averaging 10 y. to 12 f* m diameter are often 
present The cytoplasm of the E histolytica individual has a distinctive 
retractility which serves to differentiate it from other body cells There are 
undoubtedly strains or races w Inch vary in size Small or mmuta forms are 
usually very active, do not contam red blood corpuscles, and are found in 
diarrhceic fiscal stools E Reichenow (1926) believes that the large type, or 
tissue invading form, lives and feeds on the tissues only, appearing in the 
lumen of the bowel to encyst, and that the mmuta really constitutes the 
precystic form 
34 
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C Dobell and 31 W Jepps (1918) consider that E histolytica is a collective 
species composed of at least (he races, which ore distinguishable one from 
another and which develop on pure lines They can lie differentiated by the 
size of the cysts they produce Thus cysts of E histolytica may be found from 
5 ft to 20 n in diameter There is no evidence that these different races have 
any peculiar geograpluoal distribution Moreover, they remain constant in 
character within the host, and two may co exist 
! Bniatpl (192<5) put forwawl a suggestion which tins not l>cc« general! %• accepted to 
account tor the apparent ly varying degrees of pathogenicity of 1 histolytica lbs explana- 
tion, previously offered by tbinamura, is that them exist specific differences between 
qiiadnmidcated nmrebtc cvsl* Thera is, in Jus opinion, a non psthw'me form of E 
histolytica wluch is indi'l inguwbable aove for its physiological cliarartenstiui This species 
be proposed to call E ilupar In 192 1 * be suggested that min may harbour three species 
of quadnnuclealed cyst amoib.-r, F dispar with cysts 10 to 11 p in diameter h Aertmnn m, 
willieystsfi fito 10P, and/" histolytica. The first two occur in camrrs with normal stools 
and their pathogenicity to kittens is extremely low It Is the presence of these species 
which explains the incidence of smrebiasis in temperate countries 
J F hessel (1923) in Cl ma investigated the question of the relative virulence of strains 
o! E histolytica from earners without symptoms and of strain* from cases of amorbie 
dysenteiy De was unable to confirm Crump t a EnUimaba dispirr 
The question of vanalionsiw virulence between different strains of Entam/rba I tstalytua 
remains unsol veii There can be no doubt tliat in certain regions, especially in the tropics 
infections with this parasite are mote frequently followed by symptoms of »m*tue dysentery 
M an in temperate regions but there is no evidence that this is mcessanly due to differences 
in the vmiknce of the strains Moreover those people who suffer in the tropics from the 
most severe symptoms of am«bie dysentery usually rapidly rniproi e If move.! to a temper 
ate region The favourable effect of a colder climate is to be ascribed to an increased 
res stance to the infection Most authorities are convinced that the occurmnco of symp- 
toms in wncobiasii depends upon individual resistance to infection rather than upon 
differences in virulence ol different strains of E histolytica 

Iff the fresh state, i e , in freshly passed amebic dj scntcry stools, especially 
when warm, the amceb® of E histolytica are very active , they move, or 
rather flow across the nn«croscopc slide in a straight line, suggesting as 
C Dobell has put it, a Blug moving at express speed ' At this stage the 
advancing portion of the body takes the form of a single clear pseudopod mm, 
while the red blood corpuscles which the organism has ingested roll and flow 
about m the endoplasm as m a mobile fluid The forms and shapes which 
an active individual E histolytica may assume during progression may be 
extremely vaned The pseudopodia may alter in sue and position very 
rapidly, being withdrawn from one situation while bcin^ extended at another 
In culture these amieba?, as pointed out by J G Thomson and A Robertson 
(lD2o), differ considerably from those found in the stools . the Bhape the 
organism assumes is ribbon like, with a broad pscudopod extended, of the same 
breadth as tho body, and it is probable that in these circumstances the 
motion is due to the movements of cytoplasm aa a whole 

In contradistinction to E histolytica, other amceb® hare a tendency to 
remain in one place, performing amoeboid movements without progressing 
materially in any direction 

Morphology.— The ectoplasm of E histolytica i» normally sharply defined 
from the endoplasm and is perfectly clear, with a faint greenish transparency 
The endoplasm, on the other hAnd is finely granular and is usual) v colourless 
Sometimes vacuoles, usually round in outline, are present in it , these are true 
digestive vacuoles resulting from the ingestion and subsequent digestion of 
foodstuffs Numerous and irregularly shaped vacuoles are found in do 
generated and dying ntneeb® and in such circumstances may be invaded by 
bacteria 
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Active tissue invading forms usually ingest red blood corpuscles in large 
numbers and occasional!} also other tissue cells The number of ingested red 
cells found on examination is usual!} about ten, but occasional!} there may be 
as many as fort} , in all stages of disintegration Thev impart a characteristic 
appearance to the amceba and assist in differentiating it from other intestinal 
amceba;, which usually contain bacteria and other debns (Fig 93 ) 

It may be stated categorically that any amceba found in a dysenteric etocd 
and containing red blood corpuscles is E histolytica Sometimes, when the stools 



Tig 93 — Entamabo histolytica (x 2,500 ) (After Dobell ) 

1 Active aniifbo! I form with Incited red blood-corpuscles “ t’nu □cleat*- cr*ta 
3 Emuclcatc l Qivlr nucleate r jst S QuadrlmicWte cytt small race 

6 I a diameter 

do not contain blood and are diarrhceic, the amceba do not contain red blood 
cells, but maintain the morpholog} characteristic of this species However, 
eren when the majority do not contain blood cells careful search nil! usually 
disclose one or two that do 

Other amcebae for instance, E colt, may be present m the blood and mucus 
stools, of bacillary dysentery* hut they usually disappear as the disease pm 
gresses On the other hand, the cysts of E htslolyliai are seldom, if ever, 
found m a blood and mucus stool \ erv soon, within two to six hours after 
the stool has been passed, according to the temperature, the smash* assume 
abnormal shapes and die out, and this fact has m the past led to much con 
fusion The amcebte soon become less active remaining in one position and 
sluggishl} throwing out large clear pseudopodia, the endoplasm becomes filled 
with vacuoles, the body invaded with bacteria the nucleus more prominent, 
and finally the nucleus breaks up and the organism disintegrates 
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The nucleus is bo delicate that it is practically invisible in fresh and active 
forms, but when the organism is fixed and stained It presents a characteristic- 
structure The nuclear membrane is encrusted with uniform fine granules 
of chromatin and there is a small dot like central karyonome Between this 
karvosomc anil the nuclear membrane there is a clear area which is dec old 
of chromatic granules and which is marked by a Until network with a radial 
arrangement From details such as these the nucleus can be distinguished 
from that of Entamoeba colt 

Multiplication takes place by binary fission and normally occurs in tho 
submucosa of the large intestine According to C A Kofoid and 0 Swezy 
{ 1D25) there is a modified form of mitosis in a htch six chromosomes are formed, 
and it appears that the nuclear membrane persists during the process Under 
certain conditions, however, the amceba; become progressively smaller with 
relatively larger nuclei , they then round up and become inactive — in the 
prccyshc stage It was formerly thought that the occurrence of this stage was 
due to unfavourable external conditions, but it is now, apparently, regarded 
as a naturally recurring phenomenon in the life cycle, irrespective of 
environment 

Cysts — Cyst formation then takes place, the solo purpose of which ac 
cording to \\ \orke and A It D Adams (J92G). ia the tnnsim-'ion of the 
parasite from ono host to another 

Before cncystment all the food contained m the amceba is thrown out 
A thin cyst wall 19 formed, thinner and more transparent than tint of Fnl 
amaba coli, and the nucleus remains about one third of the diameter of tho 
newly formed cyst They are then known ns prr cystic forms 

In the interior of such t vst individuals there are Li id dow n in the cytoplasm 
one or two massive and deeply staining structures known as chromatoul bodies, 
m E histolytica they are dumbbell liko structures with rounded ends thus 
differing from the acicular needles found, very occasionally in cysts of A call 
(Fig 03, 2 and 3 ) In some individuals there is a distinct gly cogen containing 
vacuole, but usually the glycogen is diffuse or may even be absent , theearly 
cystic forms of E coli and lodaimrba bUtvkUt, on tho other hand, usuallv 
possesses well marked glycogen vwcnolca 

In size, the cysts vary from Up to 20/i in diameter, thus corresponding to 
the various email races of E histolytica which have been described In fresh 
preparation they are greenish and are cajiecially rcfractile so tbat they may 
easily be picked out with a low power objective sbghtli out of focus as 
minute diamond like structures On staining with Weigert s iodine, the 
other distinguishing features appear the thin, round cyst wall, the fourcharac 
tcristic nuclei and the large chromatin bars which gradually disappear as the 
cysts grow older Sometimes tho cysts contain numerous smaller chromatoid 
granules (Plates XX IT, 2-5 YXIII 1-4 ) 

In the fully matured cyst the nucleus is single and corresponds to that seen 
in the “ free ” individual but soon it divides, the daughter nuclei separating 
and taking up positions at opposite poles A further division then takes place 
each nucleus dividing into two so that the mature evst contains four nuclei 
Bfiua'ieh m -pairs ifi Yno ojipttste pdas ifi Yin- vyrfi Tiie inch nuttei are wu 
aiderably smaller thau those of the free or trophozoite individual Thomson 
and Robertson have pointed out that frequently there w ft curious local 
thickening of tho layer of chromosome grannies towards one pole of the 
nucleus, and tbat this eccentric thickening, since it does not occur in tin 
nuclei of E colt cysts, ma\ be a useful diagnostic guide 
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Yorke and Adams (1927) have shown, from clinical and exjieriniental data, 
that the quadnnucleitc cysts take six to eight hours to develop from the 
precvstic stage in the gut, and that the whole cade, from the precystic stage 
through the mature cyst to the exeysted quadnnuclcate amcebulre, can be 
passed through m twelve hours The author his noted that in the human 
body formation of cjsts from prccy stic stages takes about sixteen hours, as 
diverted m patients in the course of practice In a Recent instance the 
patient passed in the laboratory at 4 p ni a stool containing numerous typical 
active precystic E histolytica, and at 8 a m on the follow mg morning a fresh 
stool showed only typical four nuclear cysts 

Propagation. — The cysts of E histolytica leave the body in various 
stages of development , seldom are more than 50-60 per cent mature when 
first passed in the faeces, but it has been observed b\ W Yorke and A R D 
Adams (1926) that immature cyste can complete their development outside 
the human body It has been found, also, that these cysts w hen kept moist 
and cool and when placed m clear water, may live for a number of weeks, but 
that they are destroy ed rapidly by de«iceation or by exposure to high 
temperatures 

E histolytica cysts begin to die fairly rapidly in fa-ccs kept at laboratory 
temperature (16-20’’ C ) for three or four day s, and are usually all dead in ten 
days . the same results are obtained wjien they are kept at 0’ C in the ice 
chest Washed suspensions live longer, especially at freezing point, but even 
under those conditions, the majority do not live more than three weeks The 
cysts can survive a temperature of 45° C for thirty minutes, but are killed 
within five minutes at GO* C (The author sent specimens to Drbohlav in 
Prague, and from these a kitten was infected successfully ten days later ) 

Resistance to chemicals — \orke and Adams have found that cysts are 
remarkably resistant to emetine and quinoxyl and relatn cly so to by drochlonc 
acid and chlorine By employing the culture viability test, they ound that a 
1 2,500 solution of bichloride of mercury killed cysts in thirty minutes 
a l per cent solution of carbolic or lysol was equally effective Formalin, on 
the other hand, is a comparatively poor agent for their destruction Pcrman 
ganate of potash is even less effective Extended observations by many 
wo'kers, on the action of substances in water, show that the treatment of 
water with chlorine cannot be relied upon as a means of exterminating the 
evsts of E histolytica, because it takes practically a hundred times as much 
chlorine to kill them as is used in water sterilization, and when so treated it 
is not potable 

The usually -accepted method of determining the vitality of evsts of 
E histolytica has been that of W A Kucnen and X If Swellengrcbel (1913) - 
dead cysts stain with weak watery -eosm solutions, but living cysts do not 
\orke and Adams (1927), however, do not accept this method t» tofo, for they 
find that not all the cy sts which fail to take up the eosin stain may be alive 

The cysts hatch as a rule ui the environment in. which they are formed, but 
there 6eems to be some substance in normal fseces which inhibits their excyst 
meat, this being, as Yorke and Adams have pointed out, a natural provision 
to prevent them from hatching prematurely They have, however, been found 
to excyst in both the airfcU and large intestine of cats 

It is a curious fact, and a subject for speculation, that cysts are not formed 
from active tissue invading amoeba m a liver abscess, or in fact in any 
secondary amoebic metastatic formation in the human body, nor are they 
commonly formed in artificially induced laboratory infections in dogs and 
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cats It appears that the liability of cysts is dependent, not merely on the 
amount of available moisture, but alto on tbo prevailing bacterial flora 
Kumen and Swdlengrebel (1913) ui carrying out a senes of experiments, 
showed for instance, that at a temperature of 27-30'’ C cysts kept m water 
containing bacteria were no longtr viable after nine days, but a proportion 
remained so for twenty nine days at loner temperatures, when the bacterial 
flora was not excessive \V C. Bocck (1021) showed further, that cysts 
stored in distilled water and subjected to thorough washing could survive 
for 163 or even 211 days 

It is only in the cystic stage that a rumba; can survive outside the body, and 
it is only by cysts that infection may bo spread Free forms appear to 1 1 
unable to pass through the human stomach, although C Dobell and P P 
Laidlaw (1026) found that motile amccbac could witlistand 0 2 per cent 
hydrochloric and for thirty minutes 

The amabulas escape from the cysts (Yorke and Adams) in a suitable medium 
at body temperature The quadnnucleated encysted amccba produces a raw 
generation of trophic forms by a complicated series of nuclear and cytoplasmic 
divisions The final result is the production of eight uninucleate amcebuke by 
each quadnnuclcate amoeba hot thing from the cyst These nmccbula? are 
young trophic amcebu and not gametes or conjugants No sexual phenomena 
of any sort have been observed during the mctacjclic stages and the life 
history of E histolytica, ns visible tit utro is w holly asexual (C Dobell, I02S } 

Culture. — The knowledge that active free E hislohjhca can successfully 
be cultivated outside the human botlv wc owe to the work of Bocck and 
Drbohlav (1925) This was first performed on Locke egg medium Later, 
Yorke and Adams showed that cultures can readily bo obtained by implant 
tog on media such as modified scrum medium Sautet ( 1020) has shown that 
the addition of rice or collar stnrch to the medium greatly assists the growth 
of the amoeba;, wluch ingest the granules with avidity 

In cultures of the cysts, the uni nucleated and binucleaud forms rapidly 
become quad rmucJea ted and the nuclei tend to group together towards 
the centre The chromatoid bodies form and finally disappear, and so 
does the glv eogen 

The process of excx station is preceded by tbo withdrawal of the proto- 
plasmic contcn ts from the cyst wall and active peeudopodia likemoxenientsare 
observed w ithin the cyst Soon a bead of protoplasm is seen protruding from 
tho cyst wall and gradually enlarging by a series of spasmodic movements, 
until all the contents emerge The jonng amccba then moves about trailing 
the empty cyst envelope behind it At first the amccba! arc hyaline, but they 
graduallv lie come vacuolated with the ingestion of bacteria In cultures runde 
from cysts, large amceh® are very often found w itlun ten to thirty hours , 
such forms may contain as many as thirty or forty nuclei It is not yet 
knownexactly how quadnnucleated amceb'e become umnucleated trophozoites 

The amccba!. if transferred to a fresh culture every day or two, may bo 
subcultured indefinitely In cultures they appear to feed on bacteria although 
they do not apparently do so in the intestines , if blood corpuscles are in 
scried into the culture, they devour these also C Dobell (1351) has shown 
that some strains of E histolytica may on culture lose the power of ingesting 
red blood corpuscles, while others may acquire it 1 1. has been shown that, even 
after ninety three subcultures kittens can be infected with the cultural forms 
ant! a condition may result resembling that produced by injection of material 
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from amoebic dysentery , m a few instances these animals have developed 
abscesses of the liver Cyst formation can even be produced and accurately 
controlled in culture tubes (Dobell) 

C Dobell, in a Report of the Medical Research Council for 1931-32, states 
that the presence of certain bacteria is favourable to the growth of E hts 
totyUca, while that of other organisms is harmful, so tli3t special bacteria seem 
to have a special relation to events in the life cycle The entamoeba is unable 
to form cysts m culture, unless this particular bacterial species is present, and 
they are unable to “ hatch " in sterile media or in the presence of dead bactena 
These circumstances may shed light on tho conditions which cause E his 
tolytica, when present in the lumen of tho healthy human intestine, to 
assume a pathogenic rfile m the tropics 

Susceptibility of animals to E histolytica infection — F LSsch (1875) first 
succeeded in infecting a dog with E histolytica, but tins is more easily per 
formed m young cats, m which Hlava (18S7) was apparently the first to 
produce infection Kruse and Pusquale (1894) succeeded in infecting cats 
with amoebas obtained from hvtr abscess pus The disease is usually pro 
duccd by the injection of dysenteric stools per anum this being the most 
reliable method It has been shown that unless cysts are present animals 
cannot be infected by feeding by the mouth 

Cat — In the kitten the infection is usually very severe so that the whole of 
the surface of the large intestine is infected with amoebae, commencing at 
the lower part of the large intestine where changes iji the mucosa are most 
marked A H Sellards and L Leiva (1923) have shown that it is at this 
point that natural stasis occurs By ligaturing the large intestine of cats 
at various levels and inoculating material containing amoibso directly into 
the csecuni, they demonstrated that the infection commences and is most 
marked just above the ligature If tho animal survives long enough definite 
ulcers occur, as m human beings, but usually death takes place from general 
necrosis of the mucosa As these observers have shown bacterial invasion 
of the blood plays a decisive part Heavily infected cats pass per anum a 
whitish fluid containing broken down cells and enormous numbers of ameeb* 
in the les3 acute stages the stools resemble those ofamcebic dysentery in man 
Recovery rarely takes place in cats, but when it occurs the infection entircli 
dies out, no earner condition being produced as in man Secondary infer 
tion of the liver may take place, leading to liver abscess 

Guinea pig — Guinea pigs have been infected by Baetger and Sellards 
(1914) and later by other workers, infection being brought about by injection 
per anum or by feeding with cysts per os Curiously dysenteric symptoms 
do not become manifest in these animals, but large tumours develop near 
the erecum and are found to consist of hyperplastic tissue containing amoeb* 

Manley — C Dobell and A Bisbop (1929) have shown that the entamoeba 
found in monkeys (Macacus sinicus and M rhesus) is identical with 
E histolytica and produces the same pathological effects in these animals as 
in man. Lika man, also, the monkey is amenable to emetine and emetine 
bismuth iodide treatment Dobell has also proved (1931) that it is possible 
to maintain both human and monkey strains indefinitely in these animals and 
also in cultures in utro 

Amoebic dysentery and amrebic liver abscess may occur in animals in 
captivity as a natural infection A Eichhorn and B Gallagher (1910) record 
a case of dysentery complicated by liver abscess in an orang utang m Manila 
In an outbreak in America, spider monkei s (Aides ater) were infected , out 
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of tho nine showing symptoms, only one recovered, and liver abscesses 
containing amceb® were found at autopsy m two 
R Hegner, C M Johnson, and It M Stabler (1032) have produced amoebic 
infections in American monkeys belonging to seven species, including the 
brown howler monkey, the red spider monkey, and the marmoset They 
found vn thee® animals tissue dwelling amceb-c in the tissues of tho intestinal 
wall and lumen-amabte, hi mg m the lamen of the intestine, but not invading 
the bowel wall Injunesof the intestinal wall due to am<cb® were observed in 
all the twelve infected monkey's examined post mortem It was found that 
infection produced by the injection of trophozoites per rectum was more severe 
and the lesions u ere more rapidh produced than in oral administration of evsta 
Dorj — E C Tauat (1032) finds that in tho dog tho site of the Ie«ions, their 
depth, and their histological structure are comparable with those found m 
man. The signs of amoebic enteritis in tho dog include acute fulminating 
dysentery, chrome ententis and convalescent carrier conditions, ns well as 
temporary infections followed by apparent spontaneous recovery Amoebic 
hepatitis has been observed in tliese animals and H 1 Harris (1901) recorded 
an amoebic liver abscess 

Eat — J F Kessel( 1023) claimed that he infected rats with E histolytica and 
that natural infection of these animals with the parasite may occur The 
infection artificially produced is chronic and persists for months Tho amceb® 
from experimental rats, as well as the naturally occurring rat strain ( E 
histolytica tnuuna), can give rise to typical symptoms when injected into a 
kitten ** r dm rig (1025) succeeded in repeating this work and regards the 
rat as possible reservoir of the infection for man 

ENTAAICEBA COLI (Grassi, 1879 , Casagrandi and BarbsgaUo 1S95) 
Synonyms — Amcebacoh (Grassi 1897) Entamoeba it illiamsi (Prowazek. 
1911) Coitncihnania lafleun (Kofoid and fewczv, 1921) 

Entamoeba colt is of interest to the practical physician chiefly because of 
its close resemblance to E histolytica It is necessary that tins protozoon 
should be recognized in all its stages In order that it may be differentiated 
from the pathogenic amoeba (I ig 94 ) 

E colt lives in the lumen of the human largo intestine it has ncxer been 
found to invade tho tissues It feeds mostly on the bacteria in tho bowel 
on starch granules, and on y easts and it may even on occasion, ingest other 
protozoa such as cysts of E histolytica, Gutrdia, and Isospnm homtnts It 
does not, hko E histolytica , ingest red blood corpusilqs although K M ^ 
Lynch (1924) has shown that it can bo induced to do so on artificial culture 
The free forms vary In size from 10 p to 40 p m diameter extremes in siza 
are by no means so common as m E histolytica, the mnjonti measuring from 
15 p to 30 p 

There are two protoplasmic layers, as in E histolytica but the ectoplasm 
is not no evident and can only bo made out when a pseudopod is extended 
In its movement E coh is slow , it appears to protrude pseudopodia in all 
directions when ingesting food material but it does not itself progress, re 
reaming fixed to one spot 

The endoplasm has a close, coarse, granular appearance and is usually 
vacuolated , it may be very difficult, or almost impossible to distinguish 
between it and degenerate trophozoites of E hi slot jtica 
The nucleus is aphencol and vesiculated and possesses an a chroma time 
nuclear membrane usually thicker and more prominent than that of E 
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f> H M*n on Bakt J,t 

HUMAN INTESTINAL PROTOZOA {unstained) 


PLATE X\II 



PLATES XXII AND XXIII 


Row A 


Row A, 


Row B 


Row B, 


Row C 


INTESTINAL PROTOZOA 

Entamaba kmtolyiim (Unstained ) 

1 — Active vegetative form with ingested red blood 
corpuscles granular endoplasm and clear 
ectoplasm 

2. — Precystio form Note Urge nneleoa with central 

karyoaome 

3 — Immature cyst with two nuclei and contained 
chromatmd rods 

4. — Jfature cy»t with fo tr nuclei, vacuole and chroma 
tmd tods 

0 — Unlnuclested eyat of th< minuta stage 

Entamaba hutolytiea (Stained Weigert a 
Iodine ) 

1 — Precystic form. \oh diffuse lodimv* taming 

substance 

> — Immature cyst with two nuclei and chromidia) rods 

3 — Stature cyvt with four nuclei iodine vacuoles and 

chronudial rods 

4 — Qiiadnnucleatol cyst of tbo minuta stage 

Entamaba colt (Unstained ) 

1 —Active vegetative form with characteristic nucleus 

blunt pseudopodia and protoplasmic vacuoles 
with food material. 

2 — Precystic form with characteristic nucleus 

3 — Immature stage with two nuclei and vacuole 

4 — Mature cyst with eight nuclei 

Entamaba colt (Stained Weigert’a Iodine ) 

I — Active vegetative form with vacuoles and ingest* d 
food material 
2. — Precystic form 

3 — I mma ture cyst with two nuclei and vacuole 

4 — Mature cyst with eight nuclei 

Endobmax nana (Unstained.) 

1 —Active vegetative form with one nucle is and 
many small vacuole* 

“ — Mature cy’t will fo ir n ideu 
[odamaba buUchht (Unstained ) 

3 —Active vegetative form with one nucleus and large 

4 — Mature cyst with one nucleus and large vacuole 

(C<mlinu«i overleaf ) 



Plaits XXII and XXIII 


INTESTINAL PROTOZOA (Continued) 

Row C, Endoltmax Mna (Stained Weigert's Iodine ) 
1 — Active vegetative form with one nucleus and 
protoplasmic granule* 

- — Mature cy*t with four characteristic nuclei and 
lodine-atauung substance 

Icdamabo frufseWit. (Stained Weigert’s Iodine ) 
1. — Active vegetative form with one nucleus anil 
lodine-atalnlug vaauol 

4 — Stature cyst witli one n loleua and iodine-staining 
Vacuole 


Row D (hanlvt mlestinaUa (Unstained ) 

l — Active form with auclung due 

1 —Active form (side view) 

3 — Cyst with two dividing midu 

4 —Four nucleated cyst (end on v«ew) 

Row D t Guinhn intuUncdit (Stained Weigert’s 
Iodine ) 

1. — Active form with auckrng duo 

2 — Active form (side view) 

3 — Cyst with two dividing nuclei. 

4 —Four nncleated cyst (md on view) 

Row E Tnehxmma* Aomtnt* (Unstained ) 

1 — Active form with un lolating membrane an l 

support ng tod 

Chylomottxx meitmli (Unstained ) 

2 — Active form with pcruuiiue anl contain'd 

flagellum 

3 — Pear-shaped cyst of above 

4 5 8 — \ an oils form a of BlatltKyrtv, Aorain a 

Row Lj Trxehomonoa homtnia (Stained Weigert’s 
Iodine ) 

I —Active form with undulating membrane an 1 
ingested red blood eorpiuelre the hitter is an 
occea'-ona! occurrence 

Chilomastix meantlt (Stained Weigert's 
Iodine ) 

2. — Degenerated form u it eomtuonly appears when 

acted upon by iodine. 

3 — Pear-shaped cyst of above with nucleus and 

periatom * 

4 5 6.— tarious forma of Bhwtoeytfuj hominu 




HUMAN INTESTINAL PROTOZOA 
(Stained with Weigert’s iodine) 
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histolytica The nucleus is filled with a fluid through which a Untn reticulum 
is spread The chromatin of the nuclear membrane occurs in large masses and 
is more irregular than that of the E histolytica nucleus Tho taryosome is 
placed excentrically within the nucleus and m stained preparations is 
surrounded by a clear space termed a halo 

Multiplication in E colt is hy binary fission *and this process appears to be 
initiated in the hanosome The nucleus divides by a modified fmtotic 
process into two daughter nuclei, each of which possesses the same characters 
as the parent nucleus 

Propagation of E coli a hy means of resistant cysts Before encystment 



the vegetative fttticeb® become smaller and \ok 1 any foodstuffs they may have 
ingested They are now known as prec jstic amoeba? which arc sluggish and 
round In a short time by secreting a cyst wall as a rule distinctly thicker 
than that of E histolytica, they become cysts which are usually larger than 
those of the pathogenic amceba They varv m diameter from 10 n to 30 p 
but usually measure 15 /i to 20 /i larger forms however may occur The 
typo of cyst most commonlv founl m the stools is one which contains eight 
nuclei 

The newly formed cy st contains a considerable amount of glycogen 
acienlat shaped chromatoid bodies and a nucleus which has the characters 
of the free form This nucleus soon divides into two then into four, and 
finally into eight , very occasionally cy sts are found which contam as many 
as sixteen The contained glycogen can be demonstrated when stained 
with iodine solution as a rule, the amount of this substance is greater than 
in E histolytica, but it tends to disappear more rapidly The chromatoid 
bodies are best seen in fresh unstained specimens they are threadlike with 
sharp pointed acicular ends and like the glycogen they disappear rapidh 
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from the cysts Occasionally vacuoles appear round the periphery of the 
cyst while the cytoplasm with contained nuclei occupies the centre (Plates 
XAH, XXIII, B, 1-4 ) 

F cofi can be cultivated, but with considerable difficulty, on the medium 
of Bocck and Drbohlav (1925) These workers, and also J G Thomson and 
A Robertson, have managed t6 keep strains alive for a considerable period 

TNDOLIMAX XANV (Wenyon and 0 Connor, 1917, Brug, 1918) 
Synonyms. — Entamaba nana (Wenj on and 0 Connor, 1917) EwloUmax 
xnfc-sfvnnfws (Xuenen and Suellengrebel, 1917) 

This is one of the most common protozoa of tho human intestinal canal, 
and la certainly non pathogenic It occurs in quite a large proportion of the 
no-ran.1 human population, a percentage of 2 4 being found by J P. Matthews 


Tig. 9S — Endohmax nana ( X 2,500 ) 

( After Dobell ) 

1 Active MiufcloM form S Qaadrinuclcile 
mature cj-rt. 

and A M Smith (1919) in English adult civilians and 27 8 by Kofoid and 
Swezj (1920) in home service troops in tho United States Omng, doubtless, 
to its small size and delicate structure, a great many infections are missed 
It is chiefly important m that it is likely to be mistaken for the small race of 
E hutolt/t tea, this applies mainly to the small quadnnucleated oyafs 

(plates xxn, xxm, C, 1-2 ) 

In its free state E nana measures from 0 n to 12 p in diameter It is 
usually seen to move sluggishly, but it is more active on a warm stage , its 
movements are more like those of E colt than those of E histolytica The 
organism crista in the fieees as a commensal, and ingests bacteria as w ell as 
other gut contents, which can be seen inside the numerous vacuoles The 
nucleus is vesicular and spherical and is separated from the cytoplasm by a 
definite nuclear membrane All the chromatin is collected into a large, 
irregularly shaped kaiyosome which is usually eccentrically placed within 
the nucleus , there is no peripheral or intermediate chromatin. (Fig 95 ) 
The free forms of E rtnna are frequently parasitized by sphanta, an organ 
ism composed of highly refraetde round globules 

Precystic forms, the cytoplasm of which is free from inclusions, form 
unuwicleated cysts which are typically oval In outline and contain glycogen in 
\arymg quantities No chromatoid bodies occur, but granules may be 
observed When mature, the cyst contains four nuclei which are usually 
grouped together at one pole of the cyst The nuclear characters are similar 
to those of the free forms, but they are smaller Cysts vaiy from 8 p to 10 n 
in length by about half that in breadth and are usually very numerous 
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Endohmax nana has been cultured with difficulty, on Boeck and Drbohlar 
egg medium bv I G Thomson and A Robertson (1925) 

IOD43KEBA BUTSCHLII (Prowazek 1912 Dobell 1910) 
Synonym. — Iodamaba tcenyont (Brumpt 1^921) 

Thi3 organism occurs as a harmless coprozoic commensal m man and closely 
allied organisms arc found in the pig and m monkeys It is now known to 
be a comparatively common infection Matthews and Smith found 0 4 per 
cent m Army recruits and 0 18 per cent in children under twelve in England 
while Ylenyon and 0 Connor found 14 per cent of the prisoners in Hadra 
prison Alexandria infected C Dobell (1919) found that I bvtscfiln is 
often associated in man with infections of F ) istolytica E coh and E nan i 




1 Set reamirho 1 form w tb ingested m cro orpaoumi Mature cm ol n'-r » 
containing L rre glj-cogen onn 

A remarkable feature of this infection in man is the immense number of cysts 
which are passed without tho ascertainable presence of free forms (Plates 

xaii win, c 3-1 ) 

The majority of the free forms measure between 9 p and 13 p in diameter 
though Dobell states that individuals may attain 17 p to 20 p and others 
may be as small as 5 p The movements are very sluggish like those of 
E coli The cytoplasm of the free form is divisible into an ectoplasm and 
endoplasm this being specially noticeable in the cultural forms which have 
been obtained As a rule the cytoplasm contains numerous vacuoles 
and ingested bactena The nudtus is large and vesicular and has all tho 
nuclear chromatin collected together in a large karyosome Surround ng 
this karyosome is a zone of lightly staining granules and some filaments of 
Untn (Fig 9G ) 

The cysts of I buUchhi which measure 7 p to 17 p are easily recognized 
They exhibit irregular oval or spherical outlines but when stained b\ 
Weigerts iodine the glycogen which is usually abundant, is defined as a 
brown mass and the margins of the vacuole in which tl e glycogen is situated 
are clearly defined This gives the cysts such a characteristic and striking 
appearance that before their true nature was realized they were known as 

iodine cysts when the cysts are fullv mature the glycogen tends to 
disappear 

Host cysts contain only one nudtus thoueh cysts with two nuclei are not 
uncommon in some infections In this amoeba there is apparently no definite 
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preejstu, stage, or at any rate a reduction iti the size uf the organism does 
not occur All foodstuffs are n niov c<l from tho cytoplasm, which now 
becomes clear, transparent, and finely granular in appearance The cyst wall 
is secreted and soon glycogen apjiea rs to be produced 

DILNTAMOIBA FRAOILIS (Jcpps and Dobell, 1918) 
Synonym . — Iltsfouionaa frarpUi 

Tins amceba is seldom found in fieoes and is by far the If ast frequent of 
all the human intestinal n wee bee The reason advanced for its apjiarent 
scarcity is that It is highly susceptible to small variations m temperature and, 
directly the fseces become chilled on passing out from the body, becomes 
spherical and motionless, thus escaping detection 

D fraQilis is comparatively small in swe, fiom 3 n to 12 n m ebameter 
The cytoplasm is sharply differentiated into ectoplasm and granular 
endoplasm (ltg97) The pseudopodia are active and tend to be conical in 
outline are in fact leaf like (Dobell) and they niav give rise to second an 
smaller pseudopodia The endoplasm » finely granular ami may bo 
vacuolated and contain Iwictena and ingested food material Tin majority 


Fig 97 — Dienlamteboe Iraq tUs uninucleate anil binucleate terms 
( X 2,500 ) ( 4JUr Dobell ) 

of the free forms are binucleate anil have the nuclei situated near to one 
another It is thought probablo that these binucleate ntmebio are the mature 
individuals which on division give rise to Uninucleate forms The nuclein is 
a fine structure and has an achromatinic nuclear membrane Tho nuclear 
chromatin is arranged in a nng of granules four, five or six m number, 
midway between the central point of the nucleus and the nuclear membrane 
bo far no workers have described encysted forms 

From lua intimate studies of E Jragilu in monkeys, C Dobell (1940) has 
now modi (led his views on its morphology Vs seen in culture, the forms 
possess two nuclei connected by a tlinad (cr ntrodesmost) resembling the 
tlagellato Hutomonaa meleagridn, the cause of blackhi id in turkevs 
This normally lives as a flagellate in the cTCum but can invade the liver, 
where it assumes the flagellate amoeboid form 
J G Thomson and A Robertson have found that tins organism can 1 c 
cultivated on the egg medium of Boeck and Dibohlav, but that »t is rapidly 
overgrown by the yeast like Blastocyst ia 

OIARDIA INTESTINALIS (Lamb!, 1858 , Alexeieff, 1914) 
Synonyms. — Iambi ta inlestmah* (Lnmbl, Blanchard, 1855) Oiardui 
lamblia (Stiles, 19Jo) 

The members of the genus Qvxrdia are characterized by having a body 
winch resembles a pear split longitudinally Tho dorsal surface is convex, 
while the ventral surface is flat, and the body ends in a posterior tapering 
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tail winch h b flexible structure that can bt turned up o\er the convex dorsal 
surface The remainder of the bed) is rigid On the ventral surface there 
is a sucking disc, almost circular in outline sac e for a posterior orientation 
which is provided with a raised edge By means of this disc the flagellate 
is able to rest attached to the surface epithelium of the bowel It has four 
pairs of flagella symmetrical!) arranged and two nuclei one lying on each 



Tig 98 — The flagellates of Ihe human intestine (x 2 000) 

( After II tnyon by permunon ) 

\ C CianJ i i nletli atu frw and encysted forms P l I h L uu \j mtia l free au 1 
r irratfi Jpimt f I iaMMnww > formal • in* ami encysted forms J t> 
Trurreviwnnt in »l nol s free and nm -t tod forma M C Tnc/mmnniu hnmtnit forms 
»ith Uirve, four a ul fire flaeclla 

side of the middle line of the bod) M hen swimming the active form sways 
from side to si le like a flat fi«h passing through a liquid medium The 
internal structure is somew hat complicated (Fig 9S A-C ) 

Reproduction takes place bv binary fission and 13 usually aceompbsbed 
within an ovoid which first forms round the anterior end of the body and 
expanding backwards gradually encloses the tail which is finally retracted 
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within the cyst nail In a recently encysted Oiardia both the flagella and 
the tail may be seen moving within the cyrt The parasite divides inside the 
cyst so that eventually two separate individuals, with two seta of nuclei and 
accompanying organs, lie inside , therefore on superficial examination it may 
be mistaken for a four nucleated cyst {Plates XXII and XXIII, D, 1-4 ) 

The cy sts of Oiartlta persist in the stools for y ears, the numbers varying 
considerably from tune to time Cases have been observed by the author 
in which c\ sta hat e persisted continuously for seven years 

The human species GtarJia inlesttnalis, is a common intestinal parasite of 
man and lias a world wide distribution As it lives in the upper part of the 
small intestine, its habits differ considerably from those of the other intestinal 
protozoa which inhabit the large bowel 

During the last seventeen years many observers hare found largo numbers 
of these flagellates m the duodenal juices removed by means of the duodenal 
tube, and it has also been Been m the bile obtained at operation by duodeno 
biliary drainage, but there appears to be no evidence that it can live for 
any length of time in the gall bladder Encysted forms arc commonly 
scon m the stools of infected persons, but it is only in dinrrbreic conditions 
that the free active forms occur When occurring ui stools, in the active 
form, they are often found in numbers in flakes of mucus sivaying about 
packed together, like minnows in a stream The vegetative form is from 
1 25 n to 20 24 ft in length (average 13 7 p) and in breadth from 5 p to 
10 25 ft (average 7 46 n) The cysts vary in length from 8 to 14 p (average 
10 7 ji) and in breadth from 0 p to 10 p (average 7 47 p) (Fig O'*. C ) It 
appears to be more common in the tropics than in temperate countries, but 
undoubtedly it is spread over the whole world C 51 Wenyon and T TV 
0 Connor in 1917 found that it was present in 4 I to 10 per cent of normal 
individuals m Egypt, while C Dobell estimated that 18 to 27 per cent of the 
artisan population of the llntish Isles harboured this flagellate W C Boeek 
and C W Stiles (1923) found it in 48 1 per cent of school children in America 

TRICHOMONAS HOMINIS (Davaine, 1800) 

Synonyms. — Crrconionas Sonuiua {Davaine 1800) Tnc/iomona-i 
tnteitnialw (Leuckart, 1879) 

T homvn.i inhabits the human intestine, where, probably, it is quite 
harmless It js usually rounded or oval, but it can adopt a great variety 
of siiapes It measures 10 p to 16 p in length by 7 p to 10 p in breadth 
(Plates XXII, XXm, E. 1 ) . 

At the anterior end of the parasite there is a mass which stains deeply and 
is a congregation of blepbaroplasts from which anse flagella, usually four in 
number The nucleus situated at the anterior end, is round and vesicular 
There is also a thick strong lateral flagellum which, passing backwards from 
the blepharoplasts, serves as the outer margin of a wide undulating mem 
brane At the further end of the parasite it becomes free for a short distance 
A small aperture near the anterior end represents the mouth, or cytostome 
Within the body of the parasite, passing from the blepharoplast to the poster 
tor end, is a short supporting skeletal structure, or axostyle w Inch, la somo 
instances, appears to curve round tho nucleus The cytoplasm is vacuolated 
and may contain bacteria As in other intestinal flagellates, the movements 
of T homims are most characteristic The four anterior flagella usually 
work together in a wide sweeping fashion so that the parasite progresses 
forward in a spasmodic manner (Fig 98, M-0 ) 
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According to the number of free flagella (three, four or fire), three varieties 
of Tnchomonai have been described 

Multiplication takes place by binary fission, but no cysts of this organism 
are known Cultivation can easily be effected on BoecL and Drbohlav’s 
Locke egg medium 

CHILOMASTI \ MESMLI (Wtnyon, Alexeieff, 1910) 
Synonym. — Tetramttua month (Wenyon, Alexeieff, 1910) 

Ch month is a pear shaped organism measuring 10 p to 15 p, with a blunt, 
rounded anterior and a tapering posterior extremity, the latter being pro 
longed, usuallv, into a tail or caudal process At the anterior end there 13 a 
groove which passes down the body for one third or half its length before 
opening into the cytoplasm This constitutes its mouth, or cytostomal cleft, 
in which is placed a flagellum which moves rhythmically and creates a current 
a!on a the grooves which wafts food particles to the opening of the mouth 
proper Tins food material consists of cocci and bacilli w hicli are engulfed 
along with fluid The nucleus is placed close to the anterior margin of the 
body and on its outer aspect, at the most anterior part, is a blepharoplast from 
which the three anterior flagella arise The movements consist of forward 
progression accompanied by a rotation of the body on its own axis On 
each side of the mouth is a stiff and fine fibril w hich acts as a support (Plates 
XXII, XXIII, E, 2, 3 ) 

Multiplication is by binary fission in the long axis of the parasite, which 
produces characteristic, lcinon shaped cysts measuring 7 p to 9 p in length 
The mature cyst contains a single nucleus of much the same appearance as 
that of the trophozoite (Fig 98, D-F ) 

TRICERCOWOXAS IXTESTLNALIS (Wenyon and O Connor, 1917) 
Synonym. — Enleromcnuu honuttu (Fonseca, 1915) 

This parasite was discovered by Wenyon and O Connor in 1917 m Alex- 
andria and it lias since been frequently found, mostly tn Malaya as pointed 
out by J G Thomson and A Robertson who, in 1925, succeeded in cultivating 
the organism on Locke egg medium 

T tnfeshnalta is a minute, very active flagellate, almost pyriform in shape 
measuring 4 p to 10 p in length by 3 p to 6 p in breadth The anterior end 
is rounded, but the posterior is drawn out to a fine point One side is con 
vex , the other flattened and possibly grooved longitudinally The nucleus 
is single and vesicular, measuring 1 5 p to 2 p in diameter, with a large 
centrally placed karyosome The hlepharoplasts are situated near the nucleus 
in one of them throe flagella of equal length arise and are directed forwards 
The other blepharoplast is situated near the flattened side of tho body and 
from this arises the fourth flagellum which runs to the posterior extremity of 
the body, ending as a terminal lash When the movement is studied in living 
organisms the combined result of the flagellar lashings imparts a hovering 
effect 

The cy sts are small and closely simulate fungus spores They are usually 
oval with a distinct cyst wall, and included within them are certain rounded 
and highlv retractile bodies which stain brown with iodine (Fig 98, J-L ) 

EMBADOMOXAS 1NTEST1NALIS (Wenyon and O Connor, 1917) 
Synonym. — -IFcwIia tnlestmalis (Wenyon and O Connor, 1917) 

E tnlohnaUs was originally discovered by C M Wenyon and F W 
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0 Connor in Egypt m 1617 and has since been found to Ira widespread It is 
a small flagellate fiji in lengtli by in in breadth, which, when fresh is very 
active It is pyriform in shape, wtli a blunt, rounded anterior etui, and 
tapers to ft point posteriorly U hen viewed sidoway s it lias been described as 
bird like It possesses two flagella one, directed anteriorly 13 long and thin 
and is the chief means of propulsion the other, projecting laterally from U e 
ey tostome, is much stouter J he combined action of thc*e flagella product 3 a 
pecubar jerking movement of the body The eytostome faces in a lateral 
direction so that it aids the ingestion of bacteria (Fig 93, G I ) 

The nucleus is spherical and vesicular and possesses a distinct nuclear 
membrane and a large central haryosome Two blepluiroplasts from which 
the flagella originate are applied to the nuclear membrane 

The evata which measure 4-9 ^ 1 v 2-3 fi are minute pear shaped bodies in 
which it is extremely difficult to dctict any internal structure 

BALANTIDIUM COLT (Sralmsten, Stem, 1862) 

Synonym — Paramactum cnU (Malmsten 1857) 

Balantidium coh is the shape of an egg or a pear, and measures 00-80 p. in 
length by 59-70 p m width, being visually about one and a quarter times as 
long as broad In exceptional cases, however, it may bo 200 p In length and 
00 n in breadth. The anterior end is pointed, the posterior rounded or blunt 
(Fig 99 ) At the antenor extremity and situated somevrliat obliquely is a 
depression known as the peristome, which marks the ventral surface of the 
abate , with constant movement this opening varies in shape and it may 
appear as a longitudinal groove or slit It is lined by numbers of aba, and 
the whole body of the parasite is covered with these organs arranged in 
longitudinal rows in grooves between the ectoplasmic regions Individual 
cibu are 4-0 p in length those in the neighbourhood of tho cytostome or adoral 
zones measuring 8-12 p 

A sausage shaped nncronuclcus lies more or leas transversely in tho middle 
of the body, while close above it in a slight depression w situated the small 
micronucleus There are two contractile vacuoles one at tho posterior end 
and tho other near the centre of the bodv finally an anal aperture is present 
beneath which lies clear ectoplasm the condition of the endoplasm varying 
with the stage of digestion reproduction takes place by transverse 
fission after tbe division of the two nuclei During this process the body 
becomes contracted ami hour glass shaped , the cytcwtome remains w ithm 
the anterior wall and a new mouth cavity is formed Multiplication w 
this manner has I een observed to take place in the lumen of the bowel and 
in the tissues where the parasite has penetrated tho mucous membrane 
Conjugating stages have been observed, according to Brumpt, tie two 
abates become attached to one another by tbeir peristomes and enclosed in a 
cyst and it is supposed that in its formation fusion of the bodies of the two 
abates takes p)»cc Afore frequently a single abate becomes encysted , during 
this process it becomes neatly spherical creating around itself a cyst wall 
which consists of two distinct lavers This evst appears to bo a purelv pro- 
tective structure for no multiplication has been seen within it Individual 
cysts measure from 00-60 !t m length and slightly leas in breadth They are 
voided in the fieces and undoubtedly are instrumental in spreading infection. 

According to tbe majority of authors these abates multiply most frequently 
m the e-ecurn or appendix, in neutral or alkaline media E. G Nelson has 
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succeeded in infecting rats with balantidia from the chimpanzee by introd ucing 
them directly into the stomach 

Cultivation — Balantidium has been cultivated outside the body by H P 
Barret and \ \nrbrotigh (1921) 1 m ploying as a medium a mixture of 



Fijj 99 — Balantidium coh (X I 205) (After Dobell by per mutton of Med teal 
Raearck Council Report to 51 ) 

[ £lr off animaf ' mennuclcas n m rronucJeus «rl «nter or contract le raniofe 
ext poster or contract lr Tartio « /r food laoiole mo moutl 
* Fncystcd lorn) ohowlcg nu W poa or or contract e cecuqIc onl rnnotaa o< c Ijo 

inactivated human scrum mth 0 5 per cent of salt solution in the proportion 
of 1 in 16 they have been able to cultivate it by subinoeulation for fifty four 
days 

BLASTOCYST1S HOfflMS 

Blastoajstis homintt (Plates XXII XXIII E 2-6) a yeast like organism 
which may simulate the encysted stage of an amoeba is very common 
35 



M8 APPENDIX I 

in the fa?ecs It multiplies bj gemmation and can bo recognized on 
microscopic examination especially in iodine preparations It has an irregular 
oval or Inlobcd shape There is a largo central vacuole which dots not stun 
w ith iodine but there are prominent lodophibc granule s m the periphery of the 
cell which give it a rough Tesemblanct to a double sided signet ring Those 
organisms vary a good ileal in size, from 2-15 n in diameter They are found 
most commonly in dnsenteru, and sprue stools, but are of no pathological 
importance 



COCCIDIA 

The coccidia are intracellular protozoa which inhabit the cells of tie 
intestinal canal and liver of vertebrates Their life history differs from that of 
the amc?b® in that they exhibit an alternation of generations in which an 
asexual cycle scbtzogonv, ’ alternates with a sexual cycle sporogony 
Ixl the bitter cvcie. a. sjnjjle vp^Ast becomes. encysted as an_oocyat anil even 
tualty produces a number of sporozoites which are included in masses in 
smaller cysts (sporocysta) Ibo young parasites — or sporozoites — arc 
liberated from a sporocyjfc m tlic intestinal tract , they then penetrate 
epithelial cells and grow into large schizonts characterized by a large vesicular 
nucleus and a karyosome When foil grown the nucleus divides by repeated 
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fission till a number of daughter nuclei are produced The echizont now 
divides into as many mecozoitea as there arc nuclei The cell then bursts and 
the merozoites are set free, enter other cells and develop either into schizonts 
again or into gametocytes These later are sexually differentiated 
Several instances are recorded of the finding m the human liver of oOcysts of 
coecidia which resemble those of Eimena stiedcp of the rabbit, and o6c}8ts of 
the different species of cocctdia are occasionally found in human f wees When 
so found, coccidia of the genus himeria pass unchanged through the intestinal 
canal , the} are actuall} parasites of the roe of fish, c g herring or sprat, and 
are unaffected by the processes of digestion Two species are known as 
Eimena clupeamm {F iccnyoni) and Eimena sardince (£■ ox’/apom) respec 
tivelj Attention is here drawn to them because the} were for some time 
considered to be human parasites (Fig 100, 3, 4 ) 

One species only is parasitic in man though it is not seriously pathogenic 
Isospora homlnls (Bailhet and Lucet, 1001) 

Synonym — Ieospora belli (Wen} on, 1923) * 

As mentioned on p 266, over 150 cases of infection with this organism 
have now been described in man most of them hailing from the eastern 
Mediterranean The schizogomc cycle of development in the human intestine 
is not known The odeysts are elongated and oval with tapering extremities 
and vary in length from. 18 to 3V and. in breadth from 12 5 to IG^ Thej have 
a clear and colourless oocyst wall The} are usually discharged m the fteces 
with the zygote in an unsegmented condition, but occasionally after seg 
mentation into sporoblasts In the faces outside the body the z>gote seg 
ments to form tw o ovoid sporoblasts w Inch soon become enclosed m eporoct sts, 
each containing four sporozoites (Fig 100, 1,2) 

• C l Horn novr considers / Aomin* an! / Mb distinct species the former ben i, 
prcbiblr a do? parasite accidental in win while the latter Hi I union species parasiti 
in the epithelium cl the email mte&ti ic 
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LABORATORY METHODS 

EXAMINATION OF FiECES 

General. — It cannot bo over emphasized that m examination of faces, 
« hether for the presence of protozoa or of bacteria, the sooner the specimen 
W examined in the laboratory the more accurate and convincing will be the 
pathologist’s report Indeed, whenever possible, the patient should pass a 
specimen into a suitable receptacle rn the laboratory so that it may be 
examined while still warm The patient is provided with a separate vessel 
for urination, to prevent contamination The receptacle into which tho stool 
is passed must be clean and free from disinfectants From a bed case the stool 
should bo sent to tbo laboratory as speedily as possible 

ionmrdmg samples for examination — If the patient resides in the town in 
which the laboratory is situated, a sample of stool, enclosed in a suitable 
container, may be sent by messenger In England, stringent Post Office 
regulations govern the forwarding of pathological material by post Tho 
familiar faces tube — a gliss tube into tbe cork of which a metal spoon is 
fixed — must be enclosed in a wooden case and prevented from jolting by 
picking the top with cotton wool After suitable wrapping, the parcel is 
labelled ' Pathological Specimen,” Fragile,’ * With great care ' The 
specimen should be posted late at night or in the early morning and should 
be examined, immediately it reaches tho laboratory 

In the tropics, if the specimen has to come a long distance, it is sent by 
native runner Various devices have been utilized for keeping the specimen 
‘ fresh ’ and perhaps the best method for the detection of ama>ba> in a 
suspected case is to put the tube containing the sample into a Thermos flask 
filled with water at 30’ C for possible bacillary dysentery, faeces may be 
emulsified with a double volume of 30 per cent gly cenn in 0 0 per cent saline 
solution or svm betUr, with an ecpnl volume of \ /”53 NaOH solution which, 
by rendering the medium alkaline, conserves vitality of the organisms for a 
longer period 

Disposal of infected material —For the disposal of feces tubes after examina 
tion of the contents an enamel bucket provided with a lid is filled three 
quarters full with 3 per cent Lyaol, this having been found preferable to 
other ’ sticky” disinfectants Into this bucket the tubes are dropped after 
removal of the corks They are left till the bucket is full, and after a few day* 
it will he found that all the fecal contents have softened and can easify be 
removed from the tubes The fluid material is then poured oil and tho t lilies 
rinsed in warm water Thei arc then transferred to a saucepan containing 
warm water in which soap powder has been dissolved and are boded for ten 
minutes they are next rinsed in clean water, washed in 10 jier cent hydro 
chloric acid in water, rinsed three times in running water and in verted on n 
tray to dram 



APPENDIX II 


551 


Macboscopical Examinatiov of Fjeces 

Considerable aid in determining the cause of a diarrhceic condition may 
often be obtained by careful inacroseopical examination of faces, and 
« here possible the whole stool should be inspected The bacillary dysentery 
stool may often be composed of fluid blood and mucus, while the amcebic 
usually consists of thick blood and mucus intermingled with faeces It must 
be realized, however, that the stool of convalescing bacillary dysentery may 
simulate that of amoebic, or balantidial dysentery, intestinal bilbarziasin, 
or ulcerative colitis 

The consistency , colour, smell, and presence or absence of blood or mucus 
should be noted A fresh bacillary dysentery stool gives off the odour of 
spermin or freshly laundered linen, while the amoebic is usually offensive 
The sprue stool is bulky and may bo composed of thick rolls not unhke 
farm house butter, or semi solid material resembling cream It has a charac 
tenstic sour odour, w here as the sprue like stool which is sometimes seen 
following an attack of Sonne dvsenterv and that of coeliac disease in children 
are usually more offensive The liquid or semi Bolid stool of pancreatitis 
smells like Cheshire cheese The characteristic stool in mucous colitis con 
tarns thick “ strings ” of mucus , that of cholera is odourless and resembles 

nee water ” , stools of the typhoid group may contain a small quantita 
of blood and mucus and have a characteristic smell not unlike that of 
butcher’s meat, and wlen fluid resemble pea soup In intestinal tuber 
culosis the stool usually consists of greenish f feces containing much mucus 
with httle blood, and is very offensive , when associated with intestinal polypi 
it often bears a resemblance to sputum The stools of rectal carcinoma 
and of ulcerative colitis are very similar they may resemble amoebic dysen 
tery and arc very offensive In bleeding piles bright red blood is usually found 
in the terminal portions of the stool In a heavy Gutrdia (Lamlha) infection 
the stool is not usually offensive and consists mostly of thin mucus inter 
mingled with liquid pale fa;ces , those associated with other flagallate m 
factions are gelatinous, watery , and odoriferous 
In Table XX an attempt has been made to tabulate the characteristic stools 
of different conditions It must, however, bo understood that the various 
points stressed are by no means constant, for there are many factors, such as 
foods and drugs, that alter the appearance of faeces Nevertheless an evpenenct 
of over a quarter of a century in examination of stools has convinced the 
author that in many instances a stool can be classified to a great extent on the 
naked eye appearances and odour 


Microscopical Examination of Reces 

If the stool to bo examined contains blood and mucus a small portion is 
TWiren-fi y> Vtit mi i/J a Tnatfn SVu?k "pumipme x ptlli t n fk&Vmam Vrraji, 
placed m the centre of a clean side , a cover glass is placed on the mass and 
gently pressed down Examination should be made first bv means of the 
3 m objective to search for helminthic ova then with the J in The 
ires diaphragm should be racked down about half an inch so that the light 
is not too strong A note should be made of the type of cells observed (see 
P 83) 

If free amcebse are seen, the following points Bhould be noted cytoplasm 
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Disease 

Microscopically 

Odour 

FiSCWFATlTIS 

Bulky, yellowish- while, liquid or 
simi solid feces wluJi •• set ' in 
half bn Itonr alter pussier- ho 
blood or munis 

“ riiersy • 

Cifl[aC Disease 
< um toiopiTiac 
Steitorriiuia 

Liquid or «nu soli 1 , bulky, yellow 
i*b white frees bo liM or nuicua 

Very offensn o 

Sl'BUIt 

Bulky, fermenting, yellowish-white, 
linuiil flops or soft solid faces like 
roll* of farmhouse butler No blurul 
nr mums 

Sour 

Utni i any 
JlVSVKTrKY 

Dim blood and mucus or blood 
an.l mucus with greenish liquid 

Not olUnsirp.like 
freshly laundered 

TtVIVOUt PsVTHS 1 

A VP I'AttATYPIIOIP | 

1 liquid, brown, pe-i tony' {sets 1 
sometime* tilth little thin blond and : 
mucus 

1 \ try nn B mt\e, like 
butt her * rural 

ClIOLEHA 

Thin, uatiry. 1 rice- water 1 swob 1 
No Wood or mucus j 

fid mi leas 

Auirtuo 1 

DvsrsTFiii 

Thin 1 food anJ mucus intermingled j 
with normal or liquid fives Often | 
only minute quantity oi 1 lood an I | 
in liens i 

OITrnsire 

Balaytidhl 

IlYStsTEBY 

liquid, brown Lire* intermingled I 
with Wood and mucus 

\ cry offensive 

fllAROIASt'* 

Mostly mucus, or liquid fives nltli | 
const iersl le amount of thin mur us | 
May be light in colour and pasty | 

Inoffensise 

OTHMt FnOriJATP 

J'lrECTID'SS 

j 

(ret itinous, mostly liquid fiscs 

t 

Offensive 

IlfMIARAUSIl 

Smi solid, chocolate lohmredfpeea I 
thick blood and minus, often m 1 
clumps, may be present or may lie 
intermingled with the f sees | 

Olfensisc 

Mrcocs 

bOUTIS 1 

stringy mucus intermingled u ith , 
liquid orsemi solid fxcea bo blood, 
sometimes membrane 

Offensive 

Ultra vmg 

Thick l lood and mucus w ith or a ith ' 
out liquid fices Sometimes i isiblo \ 

\ erj offensive, like 
■ slido Mood ’ 

Polyposis 

Dark coloured Wood with small 
amount of mucus No visible pus 

OlTensne 

Polypus 

lYhittsh, thin mucus with or without I InofTensiio 

ixcet Looks like sputum 

Intesti>al 

Ttraracn-osts 

Greenish brown liquid fives eon- | Very o/Iensiro 

taming intermingled blood and . 
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Microscopically 

Organism 

°inular to some, but fatty globules present and 
latty crystals usually arranged m spheres. Undi 
gested food particles * ciliated ” Bactena few 

None incriminated 

Simlar to sprue, but fatty globules may be present 
Fatty crystals scattered I icess of starches Bac 
tena 5 lent if ul 

None incriminated 

No pus, mucous or blood cells Bacteria few Undi 
gested food particles and fatty crystals, (he latter i 
arranged in bundles abundant , lattv globules 
usually absent Usually numerous Blastoeystis 

Causal organism unknown 

Red blood-corpuscles often in * dumps * macro- 
phage, pus, epithelial and shadow cells Bactena 

Dysentery bacilli by cultural 
methods 




Usuallv ordinary diarrhreic picture, but sometimes Typhoid and paratyphoid bacilli by 
few red blood and pus-cells ] cultural methods 


Mucous and pus cells rlood -corpuscles alsent Cholera vibrio by cultural 

Bacteria scanty j methods 


Red blood-corpuscles very few pus-cells, mucous I hvtamjla histolytica Confirmel 
and epithelial cells Charcot Leyden crystals, free l by appropriate staining methods 
forms of E. histolytica, actn e, containing K B C_s 
Bacteria numerous 


Red blood -corpuscles pus, mucous and epithelial Balantidium col i Confirmed by 
tells present. Charcot Leyden crystals absent | appropriate stauung methods 
Balantidium coh present Bacteria abundant 


Numerous muious cells, occasionally pus-cells i (nardia {tcamlha) nUfstinalit 
R 11 C-» rare Active Ciardia (Lamllia) mteitinahs i Confirmed by appropriate stain 
free it mostly mucus Numerous cysts if mucus lug methods 

scanty Ilactena few 


Feu mucous cells, no pus-cells Trichomonas i Trichomonas ho minis Chilomastix 
homtnrs or ChUomastir mrsnih free forms present I tnesnih etc 

Bacteria abundant > 


* 4 innlar to amoebic dysentery Cliarcot Leyden 1 Minin monsom B hamatolia, 
crystals often present , typical ova of B mansoni or or B japonica 

B fapomca present, but usually scanty, rarely, 

B hamaMna I 


Mucous and epithelial cells abundant, arranged in i No definite organism 

strings No rel blood-corpuscles Undigested responsible 

food remains abundant Ilactena numerous j 


Similar to amuebic dysentery, but large numbers of No definite organism 

P"s and macroj hage cells Charcot Ley len crys I responsible 

tals often present Bacteria scanty 


I-arge numbers of red blood corpuscles ta clumps None incriminated 

f/oliuiinar epithilial cells and few pus-celts Bacteria 

scanty 


Mostly mucous cells Few pus-cells Bactena scanty ! 

None incriminated 

Red blood-cells, pus, raucous and epithelial cells 1 

Tubercle bacillus confirmed by 



Table XIX — Biological Reactions op Pathooenio aso Auaeo Orqasisms Recovebel from the F.eces 
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clear or granular, movement sluggish or active, position of the karyosome, 
presence or absence of included red blood corpuscles It is unusual to find 
free ammbre, other than E histolytica or E colt in a blood and mucus stool, 
and to find the latter in inflammatory exudate is such a rare event that, if 
the morphological differences between these two types are clearly understood, 
(see p 533), mistakes should not occur Unfortunately, Entamceba histolytica 
cannot always be found in a Btool from a case showing all the clinical signs of 
amcebic dysentery There is an instance of such a stool being examined by 
forty six students in a Tropical Medicine course, and in only one preparation 
were typical E histolytica seen , a 24 hour culture on Boeck and Drbohlav’s 
medium made from the same stool at the same time showed, however, numer 
ous amenbaj The explanation may ho in the fact that amcehai are often 
discharged from the bowel into the ffccal contents ;n “ pockets,” and by 
chance one of these ** pockets ” was inoculated into the culture medium and 
another selected by the student If such a “ pocket * is fortunately picked 
Up the microscopic picture is remarkable— dozens of typical amcebre may bo 
Been in the field It follows, therefore, that in the examination of a stool 
from a suspected amcebic dysentery case, one negative slide is not sufficient, 
and several portions from various parts of the stool should bo searched If 
the stool remains negative on one microscopical examination, further specimens 
should be searched It is a well-established fact that amceb'e may be entirely 
absent on one day, and on the following be extraordinarily abundant This 
applies equally to cysts 

If the stool consists of liquid fasces, a drop of normal saline or 1 per cent 
watery eosm js placed at one end of a slide and a drop of Weigert s iodine at 
the other A portion of the fasces is first nibbed into the saline or eosm 
solution drop with the aid of a match stick, and then a portion is emulsified 
m iodine, and the resultant mixtures, which should not be too thick, are 
covered with cover glasses The saline or eosm portion of the slide is examined 
under the J in objective for amoebae, flagellates, or cysts After a little 
experience, the eye is arrested by the opaque or ground glass appearance of 
protozoa It is often possible to distinguish nuclei and chromidia m the saline 
specimen, perhaps more easily if eosm is added, but it is generally necessary 
to search an iodine preparation to recognize the finer points Of the flagellates 
no difficulty is experienced m recognizing the characteristic freo forms of 
Qiardia (Lamblia) tnlesUnalis (or its cysts), but with Chilomastix mcsnili 
Trichomonas homines, and others, it is advisable to leave the slide for half 
an hour or longer until rapid movement has ceased, when the structure becomes 
more easily discernible 

In the examination of a suspected amoebic dysentery stool, care should 
be taken not to mistake the macrophage cells found in bacillary dysentery 
and m ulcerative colitis for Entamceba histolytica (Fig 101) It is advisable 
for the beginner never to make a diagnosts of amcebic dysentery unless typical 
E histolytica individuals are seen, showing the characteristic amoeboid 
movement and containing enclosed red blood cells It must bo borne in nnnd 
that often only a few of the amceb® contain ingested red blood cells 
Similarly not every E histolytica eyst shows the characteristic four nuclei and 
chromidia "Where any doubt exists, staining should be resorted to , for free 
arnceb* the rapid phoaphotungstic acid hsematoxyhn is recommended, and 
for cysts the iron hiematoxylm method (see p 57 r *) 

Concentration methods for E histolytica cysts — C. F Craig (‘ Amebiasis and 
Amebic Dysentery ) recommends the emulsification of a portion of faeces 
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about the size of a pea in 10 c c of normal saline in a teat tube This nurture 
is strained through a double layer of cheese cloth and is then transferred to a 
centrifuge tube, which is filled to the top w ith saline and is centrifugated at a 
moderate speed for 3-1 minutes The sediment is then examined for cysts 
directly or with the addition of W eigert’s iodine 
Yorfte and Adams emulsify a walnut sized portion of the suspected stool 
in tapwater The mixture is made up to 600 < c , placed in a tall glass cylinder, 
and stood aside for half an hour It will then lie found that n scum has formed 
at the top of the fluid, and a considerable amount of sediment has fallen to the 



Fig 101 — Objects In faces likely lo be mistaken for amoeba? or cysts 
1 rails »iii» (p*cnli»r form* 4 Uue»aa«el!a 1 VmaterUa « Sf«rei«t (uwpis 
5 Cell* from n«ns. f 1 if»i ihrm t o II ol lie»n 7 Macro; b ign other lotcath »l 
cvlla 8 March srauka 

bottom, while the bulk consists of fatal suspension containing the cysts Hie 
scum is carefully removed with blotting paper The suspension is poured into 
a clean cylinder, leaving the sediment behind and is allowed to stand over 
night The cysts mil by then have fallen to the bottom The supernatant 
fluid is syphoned off and the deposit is transfi rred to centrifuge tubes Tins 
Is washed several times by shaking up with tapwater and ccntnfugatenng 
Finally the deposit is transferred to a slide, mixed with lodino solution and 
examined under the i in objective 

BaCTEMOI ^K lICAL P XASIIKATIOV O T I>C.ES 

For dysentery bacilli. — If the stool is composed of blood and mucus 
only, a loopful is 4 sown ’ into a tube of salt solution as soon as possible 
after passage, and is thoroughly shaken up l’lates of McConkey or Conradi 
Dngalski medium aro poured and when the medium has set, are turned 
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upside down with the top portion of the plate overhanging the bottom so to 
allow a current of air to pass They are then put out to drv Without dts 
turlnng the sediment, a platinum loopful of the emulsion in the tube vs placed 
on the surface of the medium \\ ith an L shaped sterile glass rod the drop 
of suspension is nibbed well into the surface of the medium A second or 
third plate mar be similarly treated irith tn o or three loopfiils of the emulsion, 
hut usually one is sufficient 

If the stool contains fatces, as well as the blood and mucus a portion of the 
latter is removed washed in sterile normal saline and transferred to a second 
tube of saline or peptone water It v« well shaken and treated as above 
IV hen the dvsentenc process subsides and blood and mucus ore absent it 
is usually difficult to isolate the causal organism but sometimes a positive 
result may be obtained if the stool is freshly passed In this instance a 
loopful of the diarrhceic stool is transferred to the saline or peptone water 
tube and is treated as above It vs essential to bear in mind that even in the 
acute stages dysentery bacilli exist m small numbers m the exudate and 
that there are comparatively few other intestinal organisms VI Haynes 
(1912) has found the rectal swab method of obtaining material for culture for 
dysentery typhoid organisms superior to the direct stool culture method 
Unless the swab can be cultured very soon after taking it should be kept 
moist by immersion in saline agar Swabs thus preserved from patients with 
typhoid paratv phoid and Sonne dvsenterv have still yielded a positive 
culture after four da vs storage at room temperature in the dark 

The beginner must be warned that a preliminary incubation in broth or 
other medium with a view to enriching the subsequent culture is contra 
indicated 

After spreading the plate is incubated at 37° C for eighteen hours bv 
which time Shiga or Flcxner colonies become apparent as clear bluish grey 
droplets with a regular or slightly wavy margin while Sonne colonies are 
irregular, the centres having a famt pink tinge where delaved fermentation 
of lactose is commencing Sonne’s bacillus tends tow ard sv mbiosis le colonies 
are often found merged into those of other organisms A better idea of the 
translucency of dysentery colonies may be of tamed b\ examining bv reflected 
light against a dark background with the aid of a hand lens Dysentery 
colonies are usnallv the smallest non lactose fermenters on the plate and they 
occur in irregular chains interspersed between the large pink colonies of B colt 
and other organisms In order to accentuate the characteristics of dysenterv 
colonics it has been found helpful to place the plate in an ice chest for three or 
four hours 

Method of recognizing the bacillus — In order that bacteriological diagnosis 
shall be the efficient handmaiden of clinical medicine it is necessary that 
methods should be evolved which will give a positn e diagnosis within a 
reasonable and practicable time The likely colonies should be pml ed off 
sown on separate broth tubes and incubated for tw eh e hours The growth 
which is scanty and tends towards opalescence (a heavy growth means that 
tho organism is definitely not the dvsenteiy bacillus) should then be examined 
microscopically, and subsequently tested out by means of biochemical and 
agglutination tests 

Macroscopic agglutination feels — -In order to perform this test an emulsion 
is made of the organism vn 0 2 per cent forrool saline solution which should 
become distinctly opalescent It should then be dropped by means of a small 
bore pipette into narrow glass ngglutmation tubes containing an equal 
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quantity of immune rabbit serum m various dilutions for agglutination to 
occur 

Carrovr s agglutinometcr is an instrument by avluch it is possible- to 
recogni7C auspicious dvacnterj colonics on a plato bj means of macroscopic 
agglutination Emulsions are made of the colonics in small quantities of 
formol saline and are then placed upon a glass slab and intimately mixed 
with an equal drop of a diluted Shiga, Flexner or Sonne serum in a dilution 
ofl 100 

Considerations on nhtch successful isolation of Jlte djsentenj bacillus 
depends — 1 Period of the disease It is au accepted fact that dysentery 
bacilli arc most numerous m the exudate in the earlj stages of the disease, 
but after the sixth day their isolation becomes a matter of increasing difficulty 

2 It is not possible to isolate the dysentery bacillus from every suitable stool 
at the first attempt This 13 especially the case with the stool of the very acute 
or fulminating forms of the disease which is passed early in such an attack 
and contains much dark and altered blood The author has frequently 
succeeded m isolating the bacillus on tho second and third attempt 

3 Failure to isolate the bacillus from the stools does not necessarily indicate 
that it is not present in the intestinal canal of the patient It is quite obvious 
that tlus is comparatively frequent It lias been proved that the bacillns can 
be recovered at autopsy from tho bases of chronic ulcers in the intestine in 
cases where a search during life has been ism 

4 Tho character of the cellular exudate mav be taken as an index of tho 
prohahihtv of successful culture Those Btools which contain the largest 
number of undamaged pus cells and red blood corpuscles and the fewest 
contaminating bacilli are the moat favourable 

5 Under tropica) conditions the isolation of the dysentery bacillns can bo 
made with great difiicultv after tho stools have been passed for four 
hours It has been shown that stale specimens of stool become readdy over 
grown with B call and other saprophytic organisms 

6 The nature of the contaminating organisms Difficulty in isolating the 
dysentery bacillus may be ascribed to the presence of bactenophage m the 
exudate , and it is certain that it may also bo due to the presence of It 
pyocyaneus which is a frequent concomitant The difficulty of successful 
isolation W increased should any quantity of unne be present 

The following table is compiled from the records of 250 cultures of bacillary 
dysentery stools which were undertaken in Palestine in 1917 It serves to 
indicate the probability of successful isolation of dysentery bacilli at the first 
attempt 


Chanel* of ,,cc, sen 

| Successful uobtftons 

Frcsl gelatinous, l lood-sls n«l mucus Cellular exudate 

Tk3 per cent 

Woiiy mucus bo Hood Cellular caudate pus-cells ant 

0 n £ 

Blood and mucus Disintegrating pus-cells and numerous 
motile bacilli 

4 j 8 y, , 

I da-stained 1 lood and m lens Disintegnl ng bile stained 

33 0 

Blood an l mucus flakes intermingled with f wes 

317 


/solution of bacilli from carriers —This procedure should he earned out m 
the same manner as for earners of the typhoid group In order to test epeci 
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mens satisfactorily, at least five platings are necessary and the feces should bo 
collected on a sterile swab The minute portions of feces so removed should 
then be thoroughly emulsified m 5 c c. of sterile saline and spread m a spiral 
manner on a suitable plate, using progressively smaller quantities of the 
emulsion for each successive plate. 

Isolation of the dysentery bacillus post mortem — The bacillus can be isolated 
with comparative case from the early lesions of bacillary dysentery in the 
large intestine by a ashing the mucous membrane free from intestinal contents 
and then making a scraping with a platinum loop, and plating out 

From necrotic tissue, isolation is by no means so easy, as the membrane is 
usually swarming with organisms which rapidly overgrow the plate and so 
Inhibit the growth of the dysentery bacillus In these cases it is necessary to 
flush out the bowel, dry with a sterile swab, scar the exposed surface with a 
hot rod and then incise it with a sterile knife A platinum loop is then plunged 
into the incision and some fluid is expressed and spread as evenly as possible 
upon McConkey, or desoxycholate citrate agar 

The isolation of the organism from chronic ulcers is a matter of still greater 
difficulty. The ulcers must be freed from sloughs, cleansed, and scraped before 
the bacillus can be obtained According to the author’s experience, Shiga’s 
bacillus is nearly always responsible for the most acute and rapidly fatal forms 
of the disease 

It has been recorded that dysentery bacilli may be isolated from the 
mesenteric glands and occasionally from the blood stream but this is by no 
means common 

Viability of tht dysentery bacillus — Fletcher and Jepps have made direct 
experiments to ascertain the viability ofthedyscnteiv bacillus, and they found 
that Shiga bacilli disappeared within twenty four hours from ten out of 
fifteen samples of acute dysenteric feces kept at room temperature, but that 
Flexner bacilli were capable of surviving for considerably longer periods , 
m over half the specimens they persisted for more than one week Presence 
of fecal matter and the resulting acidity generally destroy dysentery bacilli 
By mixing with glyccnn the organisms survived much longer in an alkaline 
medium, but there was a drop in the number of bacilli at the end of thirty six 
hours A practical experiment in the collection of dysenteric faeces m the field 
show ed the value of tlus method. Martin and Williams, from their experiences 
m the Mediterranean and in Egypt in 1915 and 1910, concluded that the 
chance of recovering dysentery bacilli from the stools after the first few days 
progressively diminished, a host of intestinal organisms appearing to over 
whelm those dy senterv bacilli originally present Out of 1,050 efforts to recoi er 
dysentery bacilli from the stools, 68 per cent positive results were obtained 
in the first five days, 17 4 per cent on the sixth to tenth days, and 6 3 per 
cent on the eleventh to thirteenth days 

1*. Q'zAgt'OT. \WA>, 'tie, •nruftt lift vwp» •f-iot. if.tArrcA.vtif. '.W. ‘!ia> ■vldtlcnm if. -itlk-Ji, Vi 
dysenteric or diarrhitic stools permits the induration of dysentery bacilli while acid 
has a directly opposite effect This beneficial action can !*■ utilized by adding and mtim 
ately mixing 3 per cent normal sodium hydrate with each sample immediately it is 
collected 

Twenty-one fresh Samples of blood and mucus mixed with frees were founi to be alkaluw 
to litmus, while dysentery bacilli were cultivated from fourteen or these specimens ten 
hours later , in the majority of the negative specimens the reaction was acid The 
addition of the necessary quantity of alkali resulted in no lew than twenty of the specimens 
remaining alkaline during the entire course of the experiment, while dy«enteiy bacilli were 
cultivated on tea occasions 
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Isolation of the Dvsenterv Bacillus fpom Houseflies 
Tho following technique for the isolation of the dysentery bacillus from 
house flies was adopted by the author m Fiji Tour to six files were caught 
on dysentery patients or m the dysentery ward They were chloroformed 
and dropped into a tube of stenle eahne After removal they were dissected 
with the aid of stenlaed Hagcdorn needles on sterile slides the abdominal 
segments being separated and the intestines draw n out A small portion of 
intestine was divided bj means of a sterile platinum loop and emulsified in 
broth or saline Conradi Dngnlshi plites were then spread with the emulsion 
and incubated On this medium Shiga a bacillus w as isolated from the lower 
intestinal tract of the fly in two instances 
Feeding experiments were earned out with flics newly hatched from pupss 
which had been raised in as stenlo s. manner as possible A watehglaas con 
taming sterile bread soaked in broth cultures of Shi„a and Flexner bacilli 
was plated in sterilized cages each containing twenty bouse flies In the 
majority of instances the organisms recovered from the flies gate the same 
biochemical and serological reactions as the bacilli winch were originally 
used as the infecting agent but variants which were morphologically similar 
to the type were recovered such as Shiga bn. till which fermented maltose 
and Flexner bacilli which fermented maltose anti saccharose 

In any further work undertaken upon the carnage of dysentery bacilli by 
house flies it must be borne in nund that, as pointed out originally by Graham 
bmith mam non lactose fermenting bacilli foun 1 in the intestines of flics are 
indistinguishable culturally from D dy sen term 

Description of Disextepf Bicilli 
Members of tl e dysentery group of bacilli are non motile ( ram negative 
coliform brcilb indistinguishable morphologically from other members of 
tbo group Bacterium Morphological and cultural variants have been 
described by several workers As with other members of the linetmum 
group the antigenic structure is of far more importance in defining smooth 
nod rough types tlian is tl l appearance of the colonies The members of 
this group arc not specially resistant they are killed by a temperature of 
55° C for one hour or 1 y Oj per cent phenol m six hours and 1 per cent 
phenol ui fifteen to tlurty minutes They can resist drvrng for twenty to 
twenty five days Dysentery bacilli are airobca and facultative nnaerobes 
and the optimum temperature is 37* C \\ ith the possible exception of B 
alMescetis none appear to be capable of producing an active hirmolvsin 
against sheep cells 

II shige Bnd B schnnUt produce acid from glucose hut the remaining 
members of the group ferment mannitol B sonnet and B dispar produce 
svcid from lactose In litmus milk or phenol red milk there la generally a 
slight acidity w hieh mav remain permanent as with B sonnet and B dispar 
or it may revert to neutral after a few days as w ith B s/iigre B sehmit i or 
J3 fexneri man} strains of flexner t however after a prehminary acidity 
turn it alkaline (Table \1\ ) B aUalesrrn * product* an initial listing 
alkalinity 

Indole is of differential importance distinguishing Schmitz s bacillus from 
B shtgee and IS dispar from B ionnei None give a positive V osges Fro* 
skauer reaction The serological behaviour of the dysentery bacilli is very 
compbcated For instance the Shiga group is homogeneous— an anti Shiga 
serum has some agglutinating action on some strains of the Flerner group 
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Antigenieally Schmitz s bacillus and Shiga s bacillus are easily distinguishable 
Sonne a bacillus is antigemcalh homogeneous, while J3 tfispar appears to bt. 
antigcmciU v heterogeneous 

SclmiL bacillus (Bacterium ambiguu*) — This organism was first described 
in 1917 by Schmitz it vvatf accepted as a djsentery bacillus by Kruse 
who included it as Type J in his scries Murray (1918) found it among 
his collection of strains and it has since been recognized m many parts of the 
world Leans (1938) attributed this organism to an outbreak of asylum 
dysentery in Males and more recently it has been recovered from other 
asylum infections It has been recovered post mortem from dysenteric 
lesions of the bow el and has caused a laboratory infection (Hirschbruch and 
Theim 1918) The organism is distinguished from Slnga s bacillus by the 
fact that it produces indole from peptone and serologically bv the possession 
of a distinct antigen In Bo\d s experience the two organisms show no cross 
agglutination whatsoever 

Flexner bacilli ( Bacterium flcxnen ) —The classification of Flexner bacilli 
has m the past presented several difficulties Tins manmte fermenting group 
contains individuals which arc by no means so well defined and stabilized as 
is the Shiga organism The classification of Andrewe9 w hicli was adopted 
at the end of the last war as a simplification of the problem has recently been 
radically altered A basis for sub grouping was the serological method of 
Murray Andrew es and Inman (1924) "live definito strains \ U \ Y Z 
were recognized and five homologous sera were prej ared and for the 
general recognition of the Flexner group a pooled serum of the combined 
strains was generally employed, but now this basis of recognition has been 
considerably amplified and modified by J S K Boyd (1940) who found 
considerable antigenic variation amongst the raannttc fermenting group 
He collected 7 339 strains of dysentery bacilli from the military laboratories 
m India from 1932 3o Of these 14 3 per cent were Shi„a 5 fl per cent 
Schmitz, 10 9 Sonne uO 2 per cent Flexner 15 3 per cent definite lactose 
fermenters 

He recognizes Flexner types \ \\ Z of Andrew es as valid and as possessing 
distinctive specific antigen , to these he adds a further three types There 
are therefore six types — \ 1\ Z 103 ' P 119 and 88 (the two 

latter identical with Newcastle and Manchester strains) In 103 
Strain the type specific antigen is lost Under modem conditions pooled 
antigens of the six different types and pooled sera of the same are supplied 
for diagnostic purposes 

Agglutination of the dysentery bacilli occurs slowly It is advisable to 
incubate tl e test tubes for two hours at oo° C 

No other member of the dysentery group is toxicogemc to anything like the 
same extent as is Shiga s bacillus 

Most workers have completely failed to reproduce true dysenteric lesions 
in cats dogs rabbits or monkevs by injection either per os or per rectum 
with anv members of the dysentery group 

Sonne’s bacillus (Bacterium dysenteric? sonnet ) * — Sonne s bacillus ap 
pears to have been found in the first instance by \\ Kruse in 1900 and was 
termed by him and his collaborators (Ritterhaus Kemp and Metz who worked 
with him till 1907) the lactose fermenting or L race of pseudo dysenten 

* It has been ponied out on several ocean ons tbit strictly speak ng Uw oreai am 
should be known as the Sonne Dural bacillus 
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bacillus The term pseudo dysentery bacillus does not find favour in 
modem bacteriological circles In 1004 the bacillus appears to hare been 
rediscovered by Dural and then again a few 3 ears later, in 1912, by K 
Paerthlein, who recovered It in a dysentery like epidemic in Berlin In 1915 
C Sonne gave a detailed description of this organism during a similar epidemic 
in Copenhagen, and in 1917 Thj/tta in Norway showed that d’Herclle’s new 
type of organism was identical with Sonne s bacillus The organism has been 
found in !• nglind in 1923, by D Nabarro, by A M Fraser, J P Kioloeh, 
and J M Smith in Scotland , H M Perry in Fgypt , E Plockmann, V\ E 
Hilgers, and F. Sartonus in Germany , and by S W Tatterson and F E 
Williams in Australia , A do Assists and Meades (1929) liavo isolated the 
organism in Rio do Janiero and It I Nelson has found it widespread in 
children in Boston In Japan it gives rise to acute dysentery in children 
known as “ Ekin ” 

Originally the Flexncr organism Sonnes bacillus, and Schmitz's bacillus 
were included under the name B< ctllvs patudodyaenltr 10 ? This classification 
is not used in England, as Flexner infections of great virulence have been 
reported and m 1 933 it has been show n that the toxins of Sonne’s bacillus can 
cause virulent symptoms simulating food poisoning It is closely related to 
B dis/’ar (Table X\ ) 

Sonne s bacillus is non motile, and in morphological characters resembles 
members of the Flexner group , colonies on gelatin and agar plates also 
resemble these organisms IV R Wiseman (1927) has pointed out the 
tendency of this organism to bipol ir staining It is capable of fermenting 
lactose jelly On agar, two forms of colonies are found, one round and smooth, 
the other flat and irregular On lactose litmus agar cotomea axe at first 
bluish, and later redish , no indole is produced Litmus milk remains 
unaltered at first, but lactic acid is produced and it gives a negative methyl 
red reaction On McConkey’s medium, Sonne colonies frequently show a 
small central point of aeidit\ on an opaque background 
Care should bo taken in examining these cultures, for while no isolated 
non lactose fermenting colony may be seen, colonies of B colt with a slowly 
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spreading opaque edge will be found, from which Sonne can be isolated 
Tbi3 may be a case of symbiosis, or possibly of mutation , if the latter, it 
will be realized that different stages of mutation may occur, and it is thought 
that this may he one of the reasons for the varying accounts which have 
appeared of differences m sugar reactions, agglutinations, etc 

Primary cultures of Sonne a bacillus are not agglutinated by specific serum 
after four hours at Ba° C but sub cultures later become agglutinable and all 
strains absorb agglutinins Great variability in the serological properties 
of different strains have been reported Sonne reruni is more specific than 
that of Shiga and Flexner organisms The serum of Shiga patients raav 
agglutinate Flexner Determination can finally bo made bv absorption If 
the agglutinins are removed when saturated with Shiga serum, it means that 
the patient’s serum contained Flexner co agglutinins It has not been 
established that the serum of Flexner patients shows agglutinins for Shiga or 
Sonne 

“Mutations do occur, and, as Sonne’s bacilli \ ary m agglutinability , cultures 
should be planted on to agar and single smooth colonies taken to produce 
antigen for serum production ot agglutination Rough strains produce 
agglutinins in the serum of the rabbit, but the same serum max fail to aggluti 
nate freshly isolated strains of Sonne especially if the cultures consist mostly of 
the smooth tvpe The production of agglutinating serum is not so easy in 
some strains as in others Though not, generally speaking, as toxic as Shiga b 
bacillus, Sonne’s bacillus when injected into rabbits may cause sudden death 

Agqlctpjatiov of Dysentery Bacilli with Patients Serum 
A simple method of macroscopic agglutination by progressive dilution of 
the serum in agglutination tubes can bo employed, but it gives only a limited 
range of dilution and a considerable amount of blood (1-2 c c ) is required 
Tbe glass capsules containing the blood should bo centrifuged, and the serum 
abstracted by means of a pipette At least five drops of clear serum are 
required in order to obtain a quantity sufficient for further dilution This 
amount should be mixed with twenty drops of normal saline delivered from 
the same pipette held m a vertical position, in order to obtain a 1 5 dilution 
For further dilution, twenty drops of the 1 6 dilution are placed in tho first 
of a row of agglutination tubes after which ten drops are removed and mingled 
with an equal amount of saline m the second tube, thus giving a dilution of 
1 10 Irom these twenty drops ten are removed and placed m a third 
tube, and so on , the dilution each time being doubled To the ten drops of 
diluted serum remaining in each tube an equal amount of an opalescent 
emulsion of bacilli should be added, thus doubling the dilution of the suspen 
sion in which the organisms arc placed The tubes are incubated for two and 
a half hours or, preferably, for a shorter period at 55° C , and are then exam 
ined for agglutination against a dark background this is generally sufficiently 
vfeTOJA *nhft.Vi t.vi'rafaiwL ir/A, m'ffll «. h/uvUaxy awreiwwk 

diluted with saline or with normal serum has been placed The objection 
to this method is the limited range of titre which it affords , in order to get 
a range of from 1 10 to 1 160, a row of five tubes is necessary 

In testing for dysentery agglutinins, three rows of five tubes each are 
necessary — one for Shiga, and one each for Flexner and Sonne 
In describing the various methods, the following abbreviations are com 
monly used, viz , “ S ” for Sluga, “ F ’ for Flexner, So ” for Soune 
A more accurate but more tedious method is Drejer s drop method 
86 
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for which standardized bacillary emulsions can be obtained Tho standard 
culture is ns sensitive to agglutination as la tho fresh culture , it is, moreovi r, 
stenlc and, if stored in a cool dark plaec, can bo kept indefinitely 

The highest dilution in which marked agglutination, without sediment! 
tion occurs and can be detected bv the inked cjc. is termed standard agghi 
It nation U lien tins occurs with Mmi lard nggluhnabU rvltiircs in a serum 
diluted to a certain degree, then the latter figure, divided by the number 
given on the label of the culture employed, gives the number of standard 
Oggluhnatxon w nits contained mice of tbo serum examined 

A stand containing fifteen small agglutination tubes in three rows of fire 
each and two larger dilution tubes should be taken With a dropping pipette 
measure out into one targe dilution tube fifty four drops of normal saline 
solution (0 85 per cent sodium chloride in distilled water) by means of gentle 
pressure on the teat Wash the pijiettc with distilled water, and subse 
qucntlv with absolute alcohol and ether, so ns to dry thoroughly Take up 
tho serum to be tested into the dried pipette Measure out six drops of the 
serum into tho dilution tube already containing the fifty four drops of saline, 
thus obtaining a dilution of 1 ID 

The second tube should lie taken, and three drops of tho l 10 serum dilution 
added to fifty seven drops of normal saline , this goes s dilution of 1 200 
Tho pipetto should be carefully washed out and to each tube in the row 
fifteen drops of standard agglutinable emulsions of S, I, and So added 
Tlius — 

© © © © © ©©©©© ©©©©© 

S F So 

1 5 drops 1 5 drops 1 5 d rops 

For the addition of the diluted scrum it is best to commence with 
lugher dilutions before proceeding to the lower ones To tube 3 in each 
row add ten drops of 1 200 serum , to tube 4 in each row add fire drops 

of 1 200, to tube 1 add ten drops of 1 10 dilution, and to tube 2 also 

add two drops of 1 10 dilution The pipettes must ix washed out before 

proceeding to add the saline The addition of saline should then bo made to 
tubes 2 and 4, which receive eight and five drops respectively, while 
tube 5 receives no serum, but ten drops of saline onlj . and acts as a control 
against spontaneous agglutination n«s can be best represented by the 
following scheme — 

,, , . . _ , , , Drops of serum 

JfoaftuU Drops of normal tahne Dilution of 1 10 

1 0 10 

Dilution of 1 200 

3 0 10 

4 5 5 


10 
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It will be noted that the final volume of fluid in each tube, w hen the bacillary 
emulsions are added, is tw enty five drops By calculation it will be seen 
that in tube 1 of each row the serum acts in a dilution of 1 25 
In tube 2 in a dilution of 1 • 125 

„ 3 J 500 

„ 4 11 DOO 

The tubes are examined after four Lours at 37 s C , or two hours at 
■yO r ’-55 a C , followed by fifteen minutes at room temperature The reading is 
taken by comparing each tube in succession with the control tube, and is 



Fig 102 — Barrow’s agglutl nometer, showing Instrument ready for use * 

preferably made bj means of artificial light against a black background If 
daj light is used, the tubes should be partly shadowed by passing a finger up 
and down behind them 

Rapid method of macroscopic agglutination by Garrow s agglutmometer 
{Fig MS) — -Thu's is a practical method sm.ta.Ue for small lataraton.es aod 
is based upon the elide method of agglutination originally described by 
Broughton Alcock It may be used for recognition of pathogenic bacteria 
isolated from the blood or excreta by means of specially prepared serums 
Macroscopic agglutination becomes visible in as short a period as three 
minutes , no incubator is needed 

* This instrument can be obtained from Messrs Baird and Tatlock Ltd Cross street, 
Hatton Garden, London, E C 1 
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Tor use the folio 1 * mg apparatus is required — 

(1) A pointer' a palette (Fig 103) for dilution of the serum (2) A diluting 
ptpette drawn from glass tubing } m in diameter and 6 in in length The 
latter should deluer a drop of satisfactory dimensions (a Donald s pipette 


@ 09000 © 
@ 0 ©@©©© 
@©@ ©@o© 



Fig IOJ — " Palette " for diluting serum, used with the agglutlrtomcter 
fitting Morse gauge No "0 is the con-cct size) — that is, when mingled with 
an equal quantity of bacterial emulsion, it should not run over the edge of 
the glass slab (Fig JIM) (3) The agglutmomcter slot, a piece of plate glass 
Hi in long b) 1J in wide, divided into a number of partitions by double 
grooves running at regular intervals of 1 cm m order to prevent the dilutions 
from intermingling (Tig 106) (4) Set of bacterial emulsions The stock 

emulsions for use with the agglutmometcr for diagnosis of tho dysentery 
croup are B shigie, II flexnen anil B sonnet They arc made from 24 hour 
surface agar cultures The growth is scraped (not w ashed) off the surface b\ 
means of a platinum loop and emulsified m 0 2 [ier cent formalin in normal 




FI l 101 —Drop pipette used with the agglullnomeler 

saline The emulsions should bt very dense of milky consistence and 
uniform suspension 

In order to promote the intimate mixture of the serum under investigation 
and the bactem! emulsions the slab is made to resolve bv clock work at a 
uniform rate of about fifteen revolutions per minute For field use the slab 
niaj be placed in a simple box provided with damp blotting paper in order to 
obviate desiccation, and turned l>> hand with a handle attached to a wooden 
shaft which supports the glass slab 

The diluting process — The blood for examination is taken from the finder 
and collected in a capsule Three large drops of blood are sufficient , the 
ends of the tube are sealed with wax or plasticine (Fig 10 t ) After 6tand 



fig IDS — Special straight capillary tube for collecting serum. 


mg for some time tho scrum separates rendering centrifugalization unncees* 
aarj By means of tlie pipette two drops of clear scrum are abstracted 
and placed in the first partition of the mixing palette In order to make a 
dilution of 1 5, eight similar drops of normal saline are added Trom tho 
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resulting ten drops of diluted scrum, five are then placed in the next par 
tition and a similar amount of saline added , and so on, thus making a sene3 
of dilutions from 1 5 to 1 80 or higher It is important tint the pipette 
be held vertically throughout the process, to ensure equality in size of the 
drops 

The mm ng process — The process of mixing the blood serum and bacterial 
emulsion is earned out on the agglutmometer slab It is essential that the 
slab be perfectly free from grease, or the drops will not run together It 
should be cleaned after each test by (1) washing in 1 20 carbolic acid, (2) 
cleansing with alcohol, and (3) drying wtyh ether It is a good plan to keep 
a piece of old linen specialty for this purpose In cold weather the drops can 
he made to run more freely by gentty heating the slab before use or by breath 
ingonit before the drops of bacillary emulsion and serum dilutions intermingle 

Holding the pipette vertically, begin tilth the highest dilution and deposit 
drops of the va nous' dilutions of serum in tnpheate on the 6hde Opposite 
each drop of serum place a drop of bacterial emuKion stcnhzin 0 the pipette 
by drawing into and expressing from it (1) alcohol, (2) ether, between each 
emulsion 

Fig 106 shows the appearance of the slab after carrying out the above 
process 


Dilution* of eerum 

tf 6 % 'ia to Vao Vu'kc 1 !' to Vn v„ f?o k) fo to fej 



Fig 106 —Slab with bacillary emulsions and dilutions of serum 


Vo 'to 'to 'ha Va 'too fat 'fa 'to to VafatuHt to to to *5WfW 



Fig 107 — Intermingling of serum and emulsions 



S F SO 

Fig IQS — Reaction complete, showing appearance of agglutination la 
S and SO 

S — Shiga, F = Fiercer c O - S^orw 
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Tlic slide so prepared Is placed in the moist chamber of the mechanical 
miser, wliero it 19 held fast by means of a clip at each end of the shaft The 
clockwork is put into operation and tlio slide is allowed to revolve slowly 
for three minutes The result is that the drops of diluted serum run into and 
mix freely with the corresponding drops of bacterial emulsion, producing 
mixtures having serum titres of 1 10,1 20.1 40, and so on (Tig 107 ) 

At each complete revolution of the slide the bulk of these mixtures runs 
to and fro across the abde At the end of three minutes the clockwork 1$ 
stopped and the slide removed, and examined by the naked eye (if necessaty , 
by a pocket lens) in a good light against a dark background Agglutination 
converts tho mixtures from homogeneous milky emulsions into a condition 
in which the agglutinated masses of bacilli fio.it about like minute flakes 
in a clear fluid In a strongly agglutinating serum this takes place almost 
instantaneously after the agglutmoirtetcr slab begins ta revolve In higher 
dilutions the change imj take three to four tninuteg, and bo observable only 
with the aid of a pocket lens If no change is visible with the pocket lena in 
the 1 10 dilution at tho end of five minutes no agglutination of any drag 

noetic significance is present in the blood 

Tig 108 shows the appearance of the aggtutinomcter sbde in the case of 
a patient whose blood agglutinates S up to 1 320, SO up to 1 100, the Flexner 
emulsion being negative 

AooLtmvATioN Tests 

An emulsion of a pure culture of the organism is made in sahne and tested 
on the agglutmomcter or in tubes, against specific serums In routine 
examinations it is convenient to keep the stock dilution of the serum (say 
1 60) in small rubber stoppered bottles in 0 5 per cent eaibol sahne If 

the organism is agglutinated in a dilution of 1 100, it is tested against higher 
dilutions and the litre thus determined 

The effects of heat on the various agents concerned in agglutination has 
revealed marked differences in th»? heat stability of different bacterial antigens 
and of tho reacting agglutinins There arc heat labile antigens winch cease 
to react with the corresponding agglutinins after being heated for one hour at 
temperatures varying between and 7ft C The second group of antigens 
is heat stable 

In many cases, differences m tho chancier of the clumps formed dunng 
flocculation are noted The interaction of heat labile agglutinogens and the 
corresponding agglutinins leads to the formation of loosely knit dumps, like 
flakes of snow, which form a bulky precipitate but which are readily broken 
up on slinking On the other hand the interaction of heat stable ogglutin 
ogen9 mth the corresponding agjutwins leads to tho formation of smaller 
but tighter clumps which settle as a granular deposit and which are not easily 
tedsspereed by Blinking The heat-labile antigens and their antibodies are 
known as “ II,” while tho symbol ‘ O ’ is used for the heat stable antigen* 
Any agglutinin which M produced in response to the inoculation of a particular 
antigen must be regarded as homologous with it Heterologous strains can 
ho distinguished by serological methods which demonstrate differences in 
their anttgemo components. It is therefore possible to estimate quantitatively 
the antigenic content of a given serum and further to distinguish agglutinins 
due to inoculation from those produced as a result of direct mftction With 
living bacteria The heat labile *• H agglutinins are associated with the 
flagella of the bacteria, while tho heat-atable ‘ O agglutinins are contained 
in the bacillary bodies 
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Isolation of the cholera \ibno from faeces.— lor the isolation of 
the cholera vibrio, a loopful of the suspected stool is inoculated into peptone 
water which is then incubated at 37 3 C The organism grow s rapidly, is strictly 
aerobic, is motile, and may be demonstrated by taking a loopful of the fluid 
from the surface of the peptone culture in from tlirec to eight hours of ‘ sow 
mg ’ Should a pellicle hare formed at tUb surface of the medium, the tube 
is slightly tilted and a loopful of the culture is withdrawn without disturbing 
it A hanging drop preparation is tested for motility, while an ordinary smear, 
after dmng, is stained with one of the aniline dyes and is examined for the 
presence of the ty pieal vibrios Plates containing one of tbe selective media, 
and previously dried off, are non sown from the surface of tbe peptone culture, 
and are incubated, overnight at 37 s C The peptone culture is returned to the 
incubator and in twelve to twenty four hours is tested for the cholera red 
reaction This consists of adding three to five drops of concentrated pure 
sulphuric acid to the culture when if positive, a rose red colour de\ clops 
Some brands of peptone inhibit the reaction, and in some instances the reaction 
is positive only when there is a pure culture of the vibrio After incubation 
the plates are examined for typical colonies of the organism and agglutination 
teats are performed 

The colonies emulsify with great ease A simple and rapid method is to 
make two vaseline circles side l>j side on a microscopic slide Inside one 
nng is placed a loopful of normal sabno and m the other a loopful of 1 oOO 
cholera scrum , to each is how added a loopful of a saline emubton of one of 
the su«pected colonies The circles are covered with cover glasses and exaxnina 
tion 13 made under the low power of the microscope The diluted serum 
preparation if positive, quickly show a absence of motility and curdy agglutina 
tion, while the other remains uniformly turbid and shows motility 

Isolation of the tubercle bacillus from faces.— Baldwin Petroff 
and Gardner recommend the following method Morning specimens of stool 
are collected in wide mouthed bottles and diluted with two volumes of 
distilled water The mixture is stirred and filtered through gauze to remove 
coarse particles The liquid is then saturated with sodium chloride and 
allowed to stand at room temperature for several hours At the end of this 
time the bactena will have floated to the surface and tbe scum can be collected 
with a sterile spoon and transferred to a clean wide mouthed bottle Twr 
volumes of normal caustic soda are added and the mixture is well shaken and 
incubated for one to two hours at 37° C The specimen is now ccntnfugalized 
the clear fluid decanted, and three or four drops of normal HC1 are added 
to the deposit The Bedimeut may be divided into three portions, one for 
staining, one for inoculation into suitable media and the third for animal 
inoculation. It must be borne in mind that not all acid fast bacilli found in 
faeces are tubercle bacilli , it has been repeatedly demonstrated that non 
pathogenic acid fa°t organisms may be present 

Pappenhtim's stain for tubercle bacilli — ' This method is employed to safe 
guard against confusing B smegma and other acid fast bactem with the 
tubercle bacillu* After customary staining with carbol fuchsm the de 
colorizing is earned out with 1 per cent rosahe acid in absolute alcohol 
saturated with metb\lene blue and 20 per cent gl\ ccrol It is claimed that 
only true tubercle bacilli retain the carbol fuchsm stain after this treatment 
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CtrvrvRr Media for Intestinal Protozoa 


1 . For the cultivation o! amcchce. 

BofcL and Drbohlar's medium (Is E S ) — Four liens’ eggs are washed in 
water, wiped with alcohol and broken into a sterile, wide mouthed, stoppered 
bottlo containing glass beads iifty cc of Locke’s solution are added and 
the bottlo is well shaken to e filet solution Test tubes are filled with » 
sufficient quantity to produce slopes one and a half inches long, slanted in nn 
inspissator and heated to GO’ C for one hour On the second day the tubes 
arc again Inspissated at C0° ( for one hour, and on the third the temperature 
is raised to h(P C for one hour To each tube is now added eight parts of 
Locke a solution and one part of inactivated human blood serum till the liquid 
reaches the top of tho solid egg column Both the Loci c'a solution and the 
human serum must lie sterile I f the sterility of the serum is doubled, it should 
be diluted with two or three parts of Locke’s solution and filtered through a 
Berkefeld filter (No X) once or twice to remove contaminating bnetena 
W hen slerile it w further diluted with Loche’fl solntion to bring tho ddution 
to! S 


I OCKfc S SOUTIOV 

‘•odium chloride 
Calcium cl londe 
iota.-«ium cidonde 
‘•'odium bicarbonate 
Glucose 

Distilled w »tcr 


(1.21 grm 
fl 12 gnu 
0.2 gnu 
2 5 gnu 

1000 cc 


Tho best growth of amceh-e occurs when the reaction of tho medium is be 
tween pH 7 2 and 7 8 

lioeci and Vrboldtm'n medium (LEA ) — A modification of Boeek and 
Drhohliva medium (LES) is LEA which has the adiantage of being 
more readily prepan d Albumin solution instead of serum is added to the 
egg slants This albumin solution is prepared by adding well whipped white 
of one egg to 1 000 c c Locke s solution The nurture is then filtered through 
a Berkefeld filter candlo (No N) with a suction pump It will be found 
necessary to wipe the candle with stenie cotton wool periodically as it becomes 
clogged Ordinary blood agar slants tnav 1 o used In place of the egg slants 
Ihbell and Lind Ion's medium —Dobell and Laidlaw find that the richest 
and moit prolonged growth of amasb® is obtained on a medium having 
coagulated horse serum aa tho solid constituent and Itingcr’s solution as 
the liquid together with powdered nee starch To prepare the medium, 
suitable volumes of horse serum sterilized by filtration are placed in tubes 
with aseptic precautions and inspissated at 80’ C for one hour It « 
important not to oi cr heat the serum Ringer a solution, containing tho 
whipped whites of four eggs per litre and previously sterilized by filtration 
through a candle filter is now added to the top of the column in each tube 

No I um cl lor) la f> 0 gm 

PotaMlum chlon It 0 - grm 

Calcium chl wide 0 2 grm 

T»nim<tl wafer 1 0C0 <lc 


lit fore inoculation, powdered net starch is introduced into the -medium, 
which falls to the bast of the tube The atAn.li should be dry, and packed in 
small te*t tubes. And sterilized in a hot oven at a tempi rnturc of lSlF 0 
Cultures are made on anv of these media by introducing into it a email 
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quantity of infected mucu9 or fsecca The matenal 13 inoculated into the 
bottom of the tube with the aid of a wide bore pipette, and the tubes are 
incubated at 37® C Cultures ma% be examined twentv four hours later, when 
material is removed from the bottom of the tube by means of a pipette It is 
advisable to scrape the surface of the egg or serum slope with the pipette to 
remove adherent ameeba? 1 efore sucking up a sample Sub cultures should be 
made every four to six d&va W hen ncc starch has been added, it will be found 
that amceb'e have ingested the smaller particles Cysts may be produced 

2. For the cultivation of intestinal flagellates. 

Tanabe't medium — This is prepared bv mixing — • 

Sodium chloride 0 7 gnu 

Nxtmm citrate 1 0 grm 

Distilled water 100 e c 

fetcnhze m the autoclave or bj boiling, and when cool add 0 5 gramme of 
Loefller’s dehydrated blood serum and 2 c c of w hipped u hite of a hen s egg 
prepared as asepticall) as possible Fill into test tubes about 10 c c to each 
and warm to 37® C before inoculating with infected fa; ces 

By using an agar slope in conjunction with this medium, growth of the 
flagellates tends to concentrate to the bottom or the tube Tbe agar is pre 
pared as follows — 

Agar 15 grm 

Sodium chloride f grm 

Distilled water 500 c c 

Steam this for one hour to dissolve the agar, filter through cotton wool fill 
into test tubes, 5 c c in each, stenttte in the autoclave and allow to cool »n a 
eloping position Store in a cool place Before using, heat the liquid medium 
to 37° C and add to the top of tbe agar slope The cultures are examined 
by removing some of the matenal from the bottom of the agar column with 
the aid of a long wide boro pipette 

Most of the intestinal flagellates (but not Gi&rdia ( Lamllia ) t nltsUnahs) 
have been cultivated on this medium It has also been used successfully 
for cultivation of Balantidium cob 

Selective Media tor tiie Isolation or Organisms or the 
Dysentery Typhoid Gkocp 

AIcConLey's bile salt lactose agar - — To 1 000 c c of distilled water in a flask 
is added — 

Agar powder 25 gem 

I eptone 20 grm 

Sodium Uurocolste 5 gem 

Mix thoroughly and steam at 100° C for two hours Cool to about BO 11 C 
and adjust reaction to pH 7 .8-8 0 Add the well whipped w hites of two 
■•eggs and return to the steamer to clear Filter through thick Cbardine 
filter paper Add 10 grammes of lactose and 2 5 e c of a 1 per cent watery 
solution of neutral red Tube off, about 10 c c to each tube, and sterilize 
for thirty minutes at 100® C on three successive days 

On this medium B colt colonies are bright pink, streptococcal colonies 
small and deep red, and colonies of B dysenteruz and B typhosus bluish 
grey “ dew drop ” 
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Conradt DngaUlt medium — To 1,000 cc of distilled water In a flask is 
added' — 

leptons 10 grm 

*i litres* 1 It) grin 

Sodium chlonJe 5 grm 

Meat extract 5 grm 

Mix thorouglily and steam for one hour at 100° C 

Now add agar powder, 25 grammes Steam for a further two hours 
When cool, add the whipped whites of two eggs heat again till clear, and 
filter through thick Chardme filter paper 

Bod 65 c c of litmus solution (litmus crystals covered with distilled water 
boded for half an hour filtered, and made up to tho original volume with 
distilled water) and add to it 7 5 grammes of lactose .Add the lactase litmus 
solution to the filtered agar and mix thoroughly Now add 1 c c of hot 
stenlo 10 per cent caustic soda and 5 c c of freshly prepared crystal violet 
(0 1 gramma of crystal violet m 100 c c of distilled water) Tube off, about 
10 e c per tube and sterilize for thirty minutes at 100° C on three successive 
days 

On this medium B col i colonies are pink and those of the dysentery typhoid 
group bluish grey and transparent 

Endo's medium {fuchnn agar) — To 1 000 c e of distilled water in a flask 
add — 

Powdered agar TO gim 

leptone If) grm 

Meat extract (Lemro) 5 t,mi 

Mix thoroughly and Btoam at 100“ C for two hours Cool to about CO’ G. and 
adjust the reaction to pH 7 8-8 0 Add the whipped w lutes of tn o eggs and 
clear in tl e steam stenlwer When clear, filter through thick Chardme filler 
paper Transfer to flaM sin 100c e amounts sterilize for half nn hour on three 
sueefcssive days at 100° C and store in an ice chest When required, n clt 
100 c c of the agar mixture and add in tho order given — 

Chemic dly pure lactose 1 gn i 

50 per cent alcohol c solution ol basic 

furhsln OS c e 

Anl yd ro i* so hum sulpl ite 0 12a grm 

Tho sodium sulphite is dissolved in a small quantity of hot stenlo distilled 
water and is made up fresh each tune 

Mix thoroughly pour plates and allow to harden in the incubator before 
“ sowing 

On this medium B coli colonies are vermilion streptococcal colonies deep 
red, and B dysentet ue and B typhosut grey isb 

LKDfSONS EESOXYCUOLJiVE CITRATE MEDIUM (Hit YES MOWlFlCAVlOY ) 

For the cultivation of Pad dystnlence fiexnen and Bad djienlencp tannti — 
Dissolve 20 grm Lab Iemco in 200 c c distilled w ater over a flame make 
just alkaline to phenol phthalein with 50 per cent ftaOH boil and filter 
Adjust pH to 7 3 make up volume to 200 e c and add 20 grin Difco proteose 
peptone (Difco Lai oratories) Dissolve 90 grm agar in 3 700 c c water bv 
one hour h steaming filter add the Iemco peptone solution and mix Add 
Sic of 2 per cent neutral red and 40 grm lictose Mix thoroughly, bottle 
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in 100 c c amounts and sterilize by free steam (and up to 5 lbs ) for one hour 
Prepare — 

Solution A Solution B 

Sodium citrate 17 grin Sodium desoxy cholate lOgrm 

Sodium thiosulphate 17 grm Distilled water 100 cc 

Feme citrate 2 gnu 

Distilled water 100 c c 

These solutions need not be sterilized 

For use — Melt 100 c c of the agar base and add 5 c c each of solutions 
l and B m this order using separate pipettes and mixing well between 

1 our plates immediately and dry the surface Inoculate plates heavily and 
incubate for 24 hours A further 24 hours incubation may be necessary 
The medium is pale and sbghtly opaque B sonnet colonies axe round about 

2 mm in diameter, with a well defined edge and no appearance of rough 
ness They may bo pale pink or become so on further incubation or storage 
B fiexntrt colonies are similar but may have a narrow plane periphery 
surrounding a central zone Parat jpkoius B colonies are larger 2-4 mm 
in diameter often w ith a black ecntral dot Salmonella colonies are similar 
and those of B typhosus are flat and round (V Hajues 1942 ) 

Teague a medium — To distilled water in a flask is added — 

tgar pow Jer 15-30 giro 

Peptone 10 grm 

Sodium chloride 5 grm 

Meat extract (Lemro) 5 grm 

Mix thoroughly and steam at 100 s C for two hours Cool add the well 
whipped whites of two eggs and return to steamer to clear Filter through 
Cl ard ne filter paper Adjust the reaction to pH 7 8 then add — 

Saccharose 5 grm 

Lactose 5 grm 

The medium is flashed off m 50 c c amounts is sterilized for half on hour on 
three successive days and is stored in an ice chest "When required for use it 
is melted and to each 50 c c is added fee of 2 per cent yellowish eosin and 
lec of0 5percent methylene blue Mix thoroughly pour plates and allow 
to dry off 

On thu medium after eighteen hours B colt colonies are deep black and 
opaque and B dysenteries and B tyjhosus are colourless and transparent 

Vt ilpon and Blairs w'Diint (modified) for the isolation of 
B TVPIIOSCS AND B PAR ITYTTTO'Srs B 

Ditto dehydrated Y. dson and Blair a medium powder (Difco Lai oratories) 

5 2 grm is suspended in 100 c c distilled water which is brought rapidly to 
the boil and allowed to simmer for one minute no further sterilization is 
necessary The solution, is allowed to cool a httle then is well mixed and 
poured into plates 

It is important that the medium should hai e a perfectly dry surface when 
it is used yet it should not be over dried so that a rough surface is produced 
A loopful of faeces is spread evenly over half a plate and the spread area 
streaked over on the second half The medium completely inhibits Gram 
positive cocci and nearly all strains of B coh Isolated colontes of B typhosus 
after 24-30 hours incubation are round about 2 mm in diameter jet black 
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and surrounded by a blackish zone, which has an intense metallic sheen In 
reflected light Younger colonies are greenish, then dev elop a black centre 
which enlarges to fill the whole colony in a few hours Colonies of D para 
(tfP? ana 11 resemble these of J3 typhosus though they are a little larger 
after one or two days' incubation and blacken more quick! v In both 
instances, only well separated colonies are black, so the method of spreading 
should ensure tliat colonics are well separated Other Salmonella mav 
resemble B paratyphosus B , or the colonics mav not blacken but remain 
dirk green (SI Haynea, 1912 ) 

Selective Media tor Tate Isolation op \ Cholera. 

Dieudonne's blood alkali agar — Equal parts of defibnnated ox blood an 1 
normal caustic soda solution are mixed and sterilized in a steamer at IMP C 
for thirty minutes on three successive days When required for use 30 c c 
are mixed u ith 70 c c of melted nutnent agar I'latea are poured and are 
kept at 60° C for thirty minutes , they are left half open in the incubator 
overnight for tho ammonia to vaporize Organisms other thin cholera and 
cholera like vibrios w ill not develop on this medium 

Each's medium — 500 grammes of minced lean beef are mixed with 2 )0 c e 
of normal caustic-soda solution m a clean enamel saucepan Tho mixture is , 
simmered for two or three hours, filtered and sterilized One part of this 
alkaline extract is added to two parts of nutnent agar The transparency of 
this medium aids the identification of cholera colonics which are bluish grey 
and transparent 

Aronson a medium — To 100 c c of 3 per cent nutnent agar add 0 e o of a 
10 per cent solution of desiccated sodium carbonate, and steam for fifteen 
minutes Add 5 c c of a 20 per cent watery solution of saccharose See of a 
20 per cent watery solution of dextrin 04 cc of a saturate! alcoholic 
solution of basic fuchsin and 2c c of a 10 per cent watery solution of sodium 
sulphite A precipitate forms which quickly settles Plates are poured from 
tho supernatant fluid Cholera colomes develop in twelve hours and show as 
red colonies in fifteen to twenty four hours 11 coh colonies aro much larger 
than cholera and aro colourless 

Bismuth SuunriE Media tor the Isolation of V cholerk 
(Wilson and Blair modified ) 

Fluid medium — (a) To 100 cc boding water add anhydrous sodium 
sulphite 20 grm (£>) To 10 c c water add bismuth ammomo citrate scales 

0 1 grm and bod Mix (a) and (6) (c) Prepare glucose saccharose mannitol 

or mannose 20 grm in 100 c c boding water (cl) Cool and mix the selected 
Bugar solution with tho sulphite bismuth mixture which will have a pH of 
9 4 Keep this mixture in stock (e) Prepare 100 c c peptone water (peptone 

1 grm , sodium chloride 2 grm water 100 c c , made to pH 9 1 with sodium 
carbonate solution — sodium carbonate 63 grm, water 400 cc and l cc 
absolute alcohol) For use add 10 c c of the sugar sulphite bismuth mixture 
to the 100 c c of peptone water 

Solid medium — (a) To 500 cc boiling distilled water add anhydrous 
sodium sulphite 100 grm (&) To 250 c c boding water add 30 grm bismuth 
ammomo citrate scales (e) Dissolve saccharose 50 grm and mannitol 6 grm 
in water 250 c c Mix (a) and (l>) and boil for 2 minutes, cool aud add (e) 

To this add 15 grm sodium bicarbonate dissolved in 50 c c cold water 
Keep os stock mixture Prepare peptone agar (peptone 40 grm sodium 
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chloride 20 gnn , agar 80 grm , water 4,000 ex , sodium carbonate solution 
{53 grto in 400 e c water) 40 c e , autoclave and adjust without filtration to 
pft 8 6 For use, melt and cool to 50’ C 100 c c of the peptone agar, add 
20 c c of the stock mannitol saccharose sulphite bismuth mixture, 2 c c of 
1/1,000 phenol red and 2 cc absolute alcohol Pour plates, dry and sow 
test material 

The medium has been, found useful for the isolation of organisms of the 
djsentery typhoid group, for the promotion of a rich growth of true cholera 
vibnos, often in sharp contrast to cholera like organisms Coh aerogents 
organisms are suppressed and Proteus and Sir fcctalu have distinctive 
characteristic colonies 


STAINING METHODS 

HeJdenhaln’s Iron hacmatoxylin. — For amah®, flagellates, and cysts 
in f weal smears 

1 Fixing tolutinn (Sch&udmn’a Fluid) — Absolute alcohol, one part, 
saturated watery solution of corrosive sublimate, two parts Add 
0 5 per cent acetic acid 

2 Mordant — 4 per cent Bolntion of iron alum in distilled water 

3 lleidenluun'a iron hcemalozyhn — Hicmatoxvlm 1 gramme absolute 
alcohol 10 c c , distilled water 00 c e The hematoxylin is dissolved m 
the alcohol by heating in a large test tube over a Bunsen flame The 
distilled water is similarly heated and is added to the alcoholic solution 

' This mixture is allowed to ripen for ten days or so, when a further 
100 c c of distilled water are added 

Method — (a) Prepare thin films, thinning the feces w ith normal saline 
if necessary, and while still wet place them surfaco downwards in the 
fixing solution (1) contained in a petn dish Leave 15-30 minutes 

(6) Einse nr 60 per cent alcohol, and turn films surface upwards 

{e) Rin'm several times in 70 per cent alcohol 

(d) Vi ash in 70 per cent alcohol containing a few drops of Ueigerts 
iodine and leave for fifteen to thirty minutes 

(e) Transfer films to 70 per cent alcohol to which a crystal of sodium 
thiosulphate ( * hypo ' ) has been added Leave till brown colour of the 
iodine has disappeared 

(/) Wash m 70 per cent alcohol and pass through diluted strengths of 
alcohol to water 

({?) Transfer to mordant (2) and leave six to tw elve hours Rm«c rapidly 
m water 

(A) Transfer to staining solution (3) and leave six to twelve hours till 
the films are black 

{») Differentiate in 1 per cent watery iron alum solution , control under 
microscope 

0) Wash in several changes of water, then in alcohols 30 per cent , 50 per 
cent , 90 per cent to absolute alcohol, equal parts absolute alcohol and 
xylol, xylol two changes, and finally mount in neutral Canada balsam 

Phosphotungstic acid hajmatoxylin. — For amcebs and flagellates 
(Not for cysts ) 

Thin smears of fece3 are made on cover glasses If firm, the faeces are first 
emulsified with normal saline 
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(a) Half fill a 1‘etn dish n ith fechaudinn's fluid, place the smears surface 
downwards in this solution, and leav o for one hour • 

(1>) Wash m water and turn films surface upwards 

(e) Add Weigert’s iodine to the water to the strength of about I 10, leave 
fifteen minutes and wash again in water 

(d) Transfer to w ater m which one crystal of hy posulpluto of soda (“ hypo ”) 
has been dissolved, leave till brown colour lias diaapjieared, and wash 
in water 

(e) Pour on phosphotungstic acid hferaatoxy hn and leave covered on 
laboratory bench overnight (twelve hours} Differentiate in running 
water 

(/) Wash m absolute alcobol (twice), absolute alcohol and xylol equal 
parts and xylol (twice) Mount in Canada bal«ara 

Differentiation should not be prolonged (one minute) and the films should 
not be left for any length of time in the alcohols If overstmned take out 
excess of stain veiy quickly with 0 C per cent acid alcohol and wash in water 
before proceeding through alcohols 

To prepare the stain — Ha-mntoxvhn 1 gramme is dissolved by beat our 
a Bunsen flame m 80 c c of distilled water contained in a lajge test tube 
To tins is added 20 c c of a 10 per cent solution of pliospbotungstic acid 
(dissolved m distilled water by heating as before) The mixture is allowed to 
* npen ’ for about fourteen days at room temperature before use 

Although cysts arc stained well by this method for some unknown reason 
they burst after a day or two. and the slides are quite useless as permanent 
preparations 

Heidenhaln’s iron -hematoxylin —tor paraffin sections 

Tissues ate fixed in Zenker’s fluid which is made as follows — 


PntUMHun bidiromaln 2.5 f?rm 

Sodium sulphalo 1 prm 

Corrosive sublimate (nirreui m. el londe) 5 enn 

Distilled water 100 CC 


To this slock solution n added li Tore use acetic and 5 ee 

They are fixed for several days depending on size of the tissue are washed 
in running water for twelve to twenty four hours, and arc preserved in 
70 per cent alcobol Tor embedding suitable portions are removed and 
transferred to absolute alcohol cleared m carbon bisulphide or other clearing 
agent, aoaked in paraffin wax with scteral changes till the clearing fluid is 
removed, and finally embedded in hnrd paraffin war Sections are cut and 
mounted and are treated as follows — 

(a) Remove paraffin with xylol 

(b) Remove xylol with absolute alcohol 

(c) !\ ash in 70 per cent alcobol 

(d) Place in 70 per cent alcohol containing a smell quantity of iodine 
solution to remove mercury 

(<) Wash la water 

(/) Leave twelve to twenty four hours in 4 per cent iron alum solution 

(j) Mash in water 

(A) Stain in Heidenham’s iron haematoxylin for twelve to twenty four 
hours, till sections turn black 
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(i) Wash m water. 

(j) Differentiate under microscope with 1 per cent, iron-alum solution, 
(t) Wash in water. 

(/) Wash in 70 per cent, alcohol. 

(rnj Rinse in two changes of absolute alcohol. 

' (n) Wash in absolute alcohol and xylol, equal parts. 

(o) Wash in two changes of xylol 

(p) Mount in neutral Canada balsam. 

To obtain the best results it is necessary to follow the method step by step. 
Sections cannot be hurried through and at no stage may they be allowed 
to dry. 
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